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When an "ON" key (22) of a printer (20) is 
operated in the state wherein a digital camera (10) 
and the printer (20) can communicate with each 
other, menu data and a menu display command 
signal are transferred to the digital camera (10), and 
a print menu is displayed on a liquid crystal display 
section (13). When a "SET" key (24) is operated, 
an image readout command signal is transferred 
to the digital camera (10), and stored image data 
representing a recorded image is displayed on 
the liquid crystal display section (13). When a 
"V* key (23a) or a key (23b) is depressed 
under the condition wherein the image is being 
displayed on the liquid crystal display section (13), 
an image switching command signal is transferred 
to the digital camera (10), and the image which 
is being displayed is switched to another recorded 
image. When a "PRINT 1 key (27) is operated 
under the condition wherein the desired image is 
being displayed on the liquid crystal display section 
(13), a print command signal is sent from the 
printer (20) to the digital camera (10), and image 
data corresponding to the image which is being 
displayed on the liquid crystal display section (13) 
is transferred t the digital camera (10) or the 
printer (20). The printer (20) prints the image 
corresponding to the transferred image data, in 
accordance with a print mode determined. 
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DESCRIPTION 

PRINTING APPARATUS AND PRINTING SYSTEM 
Technical Field 

The present invention relates to a printing apparatus, which is to be 
5 connected to an image recording apparatus in which a still image is recorded 
and reproduced as digital image data, for receiving the image from the image 
recording apparatus and printing the received image, and also relates to a 
printing system. 

Background Art 

1 0 Printers are conventionally used as terminals for printing data output from 
host equipment such as large-sized computers, office computers and personal 
computers, etc. 

Of late, multimedia has been promoted in association with personal 
computers and various electronic apparatuses. In particular, personal 

15 computers not only can utilize conventional database, word processors and 
application software such as that for calculations on tables, but also can easily 
reproduce still pictures like photographs, television pictures and motion pictures 
such as those on karaoke and realize a communication function through the 
Internet, etc. by increasing the memory capacity and incorporating JPEG or 

20 MPEG circuits or modems in the personal computers. 

In recent years, electronic still cameras (digital cameras) wherein the 
photographs taken thereby can be processed directly with personal computers 
have been being marketed widely in place or ordinary cameras using color 
films. 

25 Such digital cameras comprise, for example, an image pick-up lens, a 

CCD (Charge Coupled Device) and a liquid crystal display serving as a 
viewfinder when recording a still image and serving as a monitor when 
reproducing the recorded still image. 

Digital images recorded by this type of digital camera can be easily 

30 processed using the software installed in a personal computer as one solely for 
processing such images. In the case of printing the images recorded by the 
digital camera, those images are sent from the digital camera to the personal 
computer. The personal computer executes the software and designates an 
image to be printed, in response to which the printer connected to the personal 

35 computer prints the image in colors. 

The images recorded by the digital camera can be printed by means of a 
conventional printing system, as described above. However, in order to print 
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the images, those images have to be sent nn^ ^ *u 

.he ca m ra , and 9 then Trr? compu,erfr - 

software so that the printer carries LTJ^T ' ' by eXeCUtin9 the 
sue, as a persona, l^T^™ ^ 3 ^ 

5 digital camera. Pnr " 816 ,ma9es <*» ain «< by the 
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processed to the printer Cot ^ ^ - 
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Disclosure of Invention 
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^ im a n« 9 aataoftne de sired resolution from thP 

l> >■ a further object of the present invention to provide a printing 
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apparatus wherein the display of information as to the internal condition of the 
image recording apparatus and the printing of the image data stored in the 
image recording apparatus can be performed by controlling the image recording 
apparatus. 

5 According to the first aspect of the present invention having the above- 
described objects, there is provided a printing apparatus which is detachably 
connected to an image recording apparatus and which is capable of 
communicating the image recording apparatus, the image recording apparatus 
comprising image fetching means for fetching, as digital signals, image 

10 information units each representing a still image, an image memory for storing 
the image information units fetched by the image fetching means, display 
means for displaying the image information units stored in the image memory, 
and control means for controlling the image memory and the display means in 
accordance with an externally received control signal. The above printing 

1 5 apparatus comprises: 

input means for inputting control signals; 

first control means for receiving a first control signal input from the input 
means and sending the first control signal to the control means of the image 
recording apparatus, in order to cause the control means of the image recording 

20 apparatus to read out at least one of the image information units stored in the 
image memory, and in order to cause the display means to display the image 
represented by the aforementioned at least one image information unit read out 
from the image memory; 

second control means for receiving a second control signal input from the 

25 input means and sending the second control signal to the control means of the 
image recording apparatus, in order to cause the control means of the image 
recording apparatus to output the aforementioned at least one image 
information unit representing the image displayed on the display means to the 
printing apparatus; 

30 image information receiving means for receiving the aforementioned at 
least one image information unit output from the image recording apparatus; 
and 

printing means for printing on a recording medium the image represented 
by the aforementioned at least one image information unit received by the 
35 image information receiving means. 

In the printing apparatus having the above-described structure, when the 
first control signal is input from the input means of the printing apparatus, the 
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5 means of me printing ap^lT^ """"" " **« ,rom '"P"' 

« sen, to the image recording ap P *• —nd contra, sjgna , 

apparatus receives me second Z^nTZ " 0 "** 
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10 apparatus to theprfnling apparatus itl """'the.mage recording 
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the form of compressed data. ' ma9e reMrdin9 ■»■*■ * 

information receiving means « Z 2 , ^ ™°*«' by th « ^ 

recording medium. expanded by the expanding means on toe 

' The above printing apparatus may further comprise 
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print formats; 

fourth control m ans for receiving a fourth control signal from the input 
means and sending, together with the fourth control signal, the s lection display 
menu data stored in the format storing means to the control means of the image 
5 recording apparatus, in order to cause the control means of the image recording 
apparatus to display on the display means an image corresponding to the 
selection display menu data; 

selecting means for selecting one of the print formats, based on the image 
corresponding to the selection display menu data and displayed on the display 
10 means; and 

print data producing means for producing print data representing an 
image to be printed, based on at least the image information received from the 
image recording apparatus and the print format data selected by the selecting 
means, and for supplying the print data to the printing means. 

15 The above printing apparatus may further comprise time measuring 
means for measuring time information. In this case, it is preferred that the print 
formats include a print format having an area in which an image corresponding 
to the time information measured by the time measuring means is to be printed, 
and that the print data producing means produce the print data, based on the 

20 image information received from the image recording apparatus, the print format 
data selected by the selecting means and the time information measured by the 
time measuring means. 

The above printing apparatus may further comprise power source control 
means for shutting off a supply of power to the printing apparatus when no 

25 control signal is input the input means for a predetermined period of time. 

According to the second aspect of the present invention, having the 
above-described objects, there is provided a printing apparatus which is 
detachably connected to an image recording apparatus via communication 
means. The image recording apparatus stores digital signals obtained from an 

30 optical image formed by a lens unit in an image memory as image data, and 
sends data including the image data to the printing apparatus through the 
communication means, and receives control signals or data containing the 
image data from the printing apparatus, and displays on display means the 
image data stored in the image memory or the image data received through the 

35 communication means, in accordance with a control performed by control 
means The printing apparatus comprises: 

storing means for storing printer operation image data for causing the 
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formats by the selecting m ans, and can further sel ct image data from the 
image data recorded in the image recording apparatus. The image 
corresponding to the format thus selected is read out from the storing means of 
the printing apparatus. The image data stored in the image memory of the 
5 image recording apparatus is sent to the printing apparatus. The print image 
producing means produces print image data on the basis of the selected format 
and the received image data, and the image corresponding to the print image 
data is printed on a recording medium by the printing means. 

With the above-described structure, the printing apparatus can be 

10 connected to the image recording apparatus, and the printer operation image 
can be displayed on the display means of the image recording apparatus in 
accordance with control information sent from the printing apparatus. Viewing 
the printer operation image displayed on the display means, the user can select 
one of the formats and image data. This permits an image recorded by the 

1 5 image recording apparatus to be easily printed without a computer such as a 
personal computer between the printing apparatus and the image recording 
apparatus. 

Since the desired one of the formats for printing can be selected with the 
operation image being displayed on the display means of the image recording 
20 apparatus, it is not necessary to provide the printing apparatus with such a 
display means, which enables the printing apparatus to be compact. 

In the abovie printing apparatus, the image data stored in the storing 
means may be compressed data. In this case, it is preferred that the print 
image producing means include expanding means for expanding the image 
25 data. 

In the above printing apparatus, the image data received by the receiving 
means from the image recording apparatus may be compressed data. In this 
case, it is preferred that the print image producing means include expanding 
means for expanding the image data. 

30 According to the third aspect of the present invention having the above- 
described objects, there is provided a printing system wherein image data 
representing still images recorded by and kept in an image recording apparatus 
are transferred to a printing apparatus and are printed by the printing apparatus. 
The printing system comprises: 

35 storing means for prestoring printer operation image data for selecting 
desired one of a plurality of formats, and image data corresponding to the 
formats; 
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display means for displaying an image correspond™ to 
operation image data which is read out from toe ^Z ^T 
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In the above printing system, the printer operation image data may be 
compressed data. In this cas , the printing system may further comprise 
expanding means for expanding the printer op ration image data, and the 
display means displays an image corresponding to the printer operation image 
5 data expanded by the expanding means. 

In the above printing system, the image data kept in the image recording 
means may be compressed data. In this case, the printing system may further 
comprise expanding means for expanding the image data, and the display 
means displays images corresponding to the image data expanded by the 
10 expanding means. 

According to the fourth aspect of the present invention having the above- 
described objects, there is provided a printing apparatus which receives 
recorded image data from an image recording apparatus and which prints an 
image corresponding to the received image data. The image recording 
15 apparatus comprises display means having a function of displaying a still image 
while being recorded in a recording mode and a function of displaying the 
recorded still image in a playback mode. The printing apparatus comprises: 

storing means for storing operation display data required to perform a 
print operation; 

20 first control means for transferring the operation display data stored in the 
storing means to the image recording apparatus in order to cause the image 
recording apparatus to display on the display means an image corresponding to 
the operation display data; 

print commanding means for generating a command to perform the print 

25 operation in accordance with the image corresponding to the operation display 
data and displayed on the display means; 

second control means for causing the image recording means to transfer 
the recorded image data, in response to the command generated by the print 
commanding means; and 

30 printing means for printing the image corresponding to the recorded 

image data transferred from the image recording means on a printing sheet 
With the above printing apparatus, the images recorded by the image 
recording apparatus can be printed without a personal computer being provided 
between the printing apparatus and the image recording apparatus. The 

35 image corresponding to the operation display data necessary to make the 
printing apparatus execute printing can be displayed on the display means of 
the image recording apparatus which functions as both a finder and monitor. 
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Therefore even g the priming apparatus does no. have a satisfy large- 
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10 connected to an ,mage receding apparatus via communication means Z 
.mage recording apparatus stores digital signals obtained from an opTca, imaoe 
formed by a ,ens unit in an image memory as image data, and serT^a 
.nclud,ng the ,mage data to the priming apparatus through me communion 
means, and receives contro, signals or data containing I image cteT'm me 

15 pr,n„ng apparatus, and displays on display means the image data storeZthe 
■mage memory or me image data received fhrough me communii, on tean s 
rn accordance w,.h a comro. performed by control means. The priming 
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printing means for printing, at a predetermined resolution, an image 
20 responding to me image data transferred from the image recording ™ a ns 
on a recording medium and; 'neans 

conJ*"' T meanS ** Sendi " 9 a " ima9e ,ransfer ^quest signal to the 
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25 data stored ,n the image memory to a resolution sui,ab,e for being primed by me 
pnmmg means and transfer the image data whose resolution has been cnaled 
he pnnt.ng means printing me image corresponding ,o me image dara 
dantferred from me image recording means on me recording med^wKhou, 

30 TJ: 9 reSOlU,i ° n °' imaS6 ^ «"»*™' <™ »» «-»- -Hng 

r * ab ° Ve Printin9 appara,us ' •» images recorded by the image 
record,ng apparatus can be printed without a persona, computer being proper, 
between the priming apparatus and me image recording apparatus Cml 
whose resolution has been changed to ma, suitable for befng primed b^the 

meTh 9 aP r aUS IS ' ranS,erred '° ,hS Primi " 9 appara1 ^ « ■» pnmed 
thereby. Due to this, me priming apparatus can print the image a, the 

appropriate resolution, without me function of changing the resolution in Cher 
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words, without a circuit for changing the resolution. Since such a resolution 
changing circuit is not r quired, the printing apparatus is smaller-sized 
accordingly, with the result that the printing apparatus can be manufactured at a 
lower cost. After the resolution of the image data has been changed, the 
5 printing apparatus receives the image data from the image recording apparatus 
and prints the received image data. Under this condition, the image data of the 
amount according to the resolution of the image to be printed can be transferred 
from the image recording apparatus. This ensures high-speed data transfer 
and a high-speed printing process. In the above printing apparatus, the image 
10 data immediately before printed and whose resolution has been changed can 
be stored temporarily. In other words, the image data to be printed can be 
temporarily stored as 1 -frame image data. This allows the memory capacity to 
be reduced, permitting the cost of manufacturing the printing apparatus to be 
further lowered. 

15 In the above printing apparatus, the print control means may send to the 
control means an image transfer request signal for requesting the transfer of 
image data representing images the number of which is n. In this case, the 
control means changes the resolution of the image data representing the 
images, the number of which is n, to a resolution of 1/n, and the printing means 

20 prints the images corresponding to the image data transferred from the image 
recording apparatus, without changing the resolution of the image data. 

According to the sixth aspect of the present invention having the above- 
described objects, there is provided a printing system wherein image data 
representing still images recorded by and kept in an image recording apparatus 

25 are transferred to a printing apparatus and are printed by the printing apparatus. 
The image recording apparatus comprises resolution changing means for 
changing the resolution of the image data kept in the image recording 
apparatus to a resolution suitable for being printed by the printing apparatus, 
and transfer means for transferring to the printing apparatus the image data 

30 whose resolution has been changed. The printing apparatus prints images 
corresponding to the image data transferred by the transfer means on a printing 
medium, without changing the resolution of the image data transferred by the 
transfer means. 

With the above printing system, the images recorded by the image 
35 recording apparatus can be printed without a personal computer being provided 
between the printing apparatus and the image recording apparatus. An image 
whose resolution has been changed to that suitable for being printed by the 



WO 97/50243 

12 PCT/JP97/02148 

printing apparatus is transferred to the Drintino ^ 

Due, ws , , he Printing apparatus r^rrrrr by 

rescue without foe function of changing me resoiutio torn™ 
without a circuit for changina the rasnii^n c rts ' 
5 circuit is no, required the p^rZ^oeT ' re50lUta, 

<he above printing system, since the printing ^retus » ^7 C °" t 
of a resotuuon suitabie for being phnL ~ ^ — 

epparatus, me printing apparatus can print the IZ 2 Z 
10 According to the above printino sv^tem ^ 

image to he printed can IT 9 '° 0,8 » 
the printing apparatus. This enures h i reCOrd ' n9 aPPara, " S '° 

speed printing process. ftheT " ~? 3 "** 

15 changed can be stored temporarily. ln other words the imaae da« ,n k 
pnnted can be temporarily stored as 1 f« m = • 9 0 "* 

memory capacity to be reduced ' 96 **• ™ S enables ,he 

Printing app'ral ItT'CT' "* ^ °' ~" i " 9 «" 

sends data mciuding the^ta" " t " M **• « 
25 communication means, and r^tes -hIT"^ mU the 
*~ data from foe printing ZZZZ ZZV££Z 7 
■mage data stored in foe image memory or foe image da, recITd ZuTh , h 

zrtr T ns ' in "- rt — " ,h a ™«« ^zzy e 

means. The printing apparatus comprises: 
30 first commanding means for commanding the control means of th. i 

display control means for producing display data on the basis of th. 

- ===== ~— 
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second commanding means for commanding the control means of the 
image recording apparatus to transfer the image data stored in the image 
memory; and 

printing means for printing on a recording medium an image 
5 corresponding to the image data transferred from the image recording 
apparatus in response to the command generated by the second control means. 

With the above printing apparatus, the images recorded by the image 
recording apparatus can be printed without a personal computer being provided 
between the printing apparatus and the image recording apparatus. The 

1 0 above printing apparatus transfers to the image recording apparatus the display 
data produced based on data transferred from the image recording apparatus. 
The display data as transferred is displayed on the display means. Therefore, 
even if the image recording apparatus does not have the function of displaying 
the number of images which have been recorded by the image recording 

1 5 apparatus and the number of images which can be further recorded by the 
image recording apparatus, the number of images as recorded and/or the 
number of images which can be further recorded can be displayed. Thus, 
using the above printing apparatus, the information as to the images stored in 
the image recording apparatus can be easily attained. 

20 More specifically, according to the above printing apparatus, the 
aforementioned information pertaining to the internal condition of the image 
recording apparatus may be data representing the number of still images stored 
in the image memory of the image recording apparatus. In this case, it is 
preferred that the display control means transfer, to the image recording 

25 apparatus, the display data produced on the basis of the data representing the 
number of still images stored in the image memory, and that the display means 
display the display data, thereby indicating the number of still images stored in 
the image memory. 

In the above printing apparatus, the aforementioned information 

30 pertaining to the internal condition of the image recording apparatus may be 
data representing the number of still images which can be further stored in the 
image memory. In this case, it is preferred that the display control means 
transfer to the image recording apparatus the display data produced on the 
basis of the data representing the number of still images which can be further 

35 stored in the image memory, and that the display means display the display 
data, thereby indicating the number of still images which can be further stored in 
the image memory. 
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Brief Description of Drawings 

and th^'t 9 V 18 3 dia9ram *** ^ the a PP e ^nce of a digital camera 10 
and that of a printer 20 for the digital camera accord™ V 

of the printing apparatus of the pnasent ^ * ** ** 

5 Fig. 2 is a block diagram which shows the structures of tho 

in the „g«a, ^ snown h Rg , ^ ^t^^T 
structures of .he electronic circuits in the printer shown in Fig , 

in a Rom «z ;r r 5ho " n9 pos,card ***» «— » ~ 

10 in the ROMo,;:^ *™« — prestorer, 

the prinle/ * 3 " — P«ng process perform by 

20 anri , / ' S 3 Perspecti,,e view sho ^9 the state in which a digital camera 

Fig. 8 is a block diagram showing the circuit* n f ^ *■ , 
25 Fig. 9 is a diagram showing how driver* «nri c nn ,. 
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Figs. 15A to 15C are diagrams illustrating the first to third pages of a 
layout/background printing menu, each of the first to third pages displaying six 
icons representing image layout forms. 

Fig. 16 is a diagram illustrating a background selection menu with icons 
5 for selecting one of backgrounds which is be combined with a selected image. 

Fig. 17 is a diagram showing a calendar printing menu with icons for 
selecting the layout of the calendar to be combined with the selected image. 

Figs. 18A to 18C are diagrams showing three examples of calendars 
printed with being combined with images. 
10 Fig. 19A is a diagram showing an example of a mini label printing menu 
with icons for selecting one of decoration patterns which is to be combined with 
a selected image such as a the photograph of a face. 

Fig. 19B is a diagram showing an example of sixteen mini labels bearing 
the same image which is the combination of the photograph of a face and one 
1 5 decoration pattern. 

Fig. 20A is a diagram illustrating a postcard printing menu with icons fort 
selecting one of patterns which is to be combined with an image selected to 
form a postcard, and the patterns standing for various festivals. 

Fig. 20B is a diagram illustrating an illustration combined printing menu 
20 with icons for selecting one of decoration frame patterns which is to be 
combined with a recorded image in order to form an collage image. 

Figs. 21 A to 21 C are diagrams showing examples of the display when an 
"INDEX" icon is selected. 

Fig. 22 is a general flowchart which shows image displaying and printing 
25 processes. 

Fig. 23 is a flowchart showing a printing process 

Fig. 24 is a flowchart showing an image selecting process. 

Fig. 25 is a flowchart showing an image direction setting process. 

Fig. 26 is a diagram showing the process of printing an image combined 
30 with a background. 

Fig. 27 is a flowchart showing the process of printing an image combined 
with a calendar. 

Fig. 28 is a flowchart showing the process of printing mini labels. 
Fig. 29 is a flowchart showing the process of printing a postcard. 
35 Fig. 30 is a flowchart showing the process of printing the list (index) of all 
of the images recorded as photographs. 

Figs. 31 A to 31 C are diagrams showing how an image setting menu, a 
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year setting menu and a month setting menu are displayed 

Figs. 32A to 32C are diagrams illustrating character display menus on 
wh.ch the number of recorded images is displayed and a character display 
menu which inquires the user as to whether to perform printing or not. 
5 Best Mode for Carrying out the Invention 

First Embodiment 

The first embodiment of the present invention will now be described with 
reference to the accompanying drawings. 

1 0 (hereinafter referred to as a digital camera) 1 0 and that of a printer 20 

The digital camera 10 comprises two blocks, i.e., a camera main body 1 1 
and a lens unit section 12. 

A liquid oysial dispiay sector 13 is arranged on the back surface (which 
appears «o be the front surface in the i,,ustra,ion> of the camera main body 1 , 

nJT", r9COrdin9 *" in,a9e * ,hS ° bi8Ct 10 be *«»°***™. liquid 
crystal d,sp,ay secon 13 serves as a viewfinder for displaying the object 

When reproducing the image, the liquid crystal display section 13 serves as a 
mon,.or ^displaying the image data as recorded. A function switching Key 14 
for perfomang switching between an image recording mode (RE) and an image 
20 playback mode (PL) is provided beside the liquid crystal display seaion 13 

Arranged on the upper surface of the camera main body 1 1 are a power 
source switch 15 for taming on/off the camera, a shutter button 16 used to 
Photograph the object displayed on the liquid crystal display section in the 
.mage recording mode, a key 17a and a •-• key 17b both for selecting image 
25 data ,o be displayed on Ihe liquid crystal disp , ay ^ 13 ln the 9 

playback mode (PL), and a communication terminal 18 Ihrough which the image 
data and vanous command signals are input/output. 

A normal lens and-a closer lens are arranged on the front face (not 
shown, of the lens unit 1 2 so as to be chengeabie from one to the other and vice 
30 versa. A photographing mode changing switch for changing (wo 

Photographing modes, i.e., a normal photographing mode and a dosenip 
Photographing mode from one to the other and vice versa, is provided on the 
left side (not shown) of the lens unit 12. 

35 „n t J** T 12 ^ attaCh6d t0 thS Camara main *** 1 1 so the lens 
35 unit 1 2 can be rotated 90° forward and 180° backward. 

Arranged on the upper surface of the printer 20 are a printing sheet 
confirmation window 12 through which an image printing sheet X can be 
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confirmed, a pow r source key 22 for turning on/off the printer, a key 23a 
and a "- w key 23b both for selecting menu data on a menu and the image data to 
be printed, a "SET key 24 for determining the image data selected as that to be 
printed, a direction switching key 25 for switching and setting the direction of the 
5 image of the object photographed with the digital camera 10 being held 

vertically, a "MENU" key 26 for causing a print menu for the selection of a print 
mode among a normal print mode, a postcard print mode and a calendar print 
mode to be displayed, and a "PRINT" key 27 for issuing a command to start 
printing the image data. A communication terminal 28 through which an image 
10 data input command signal, an image data output command signal and other 
various command signals are input/output is provided on the upper face of the 
printer 20. 

A sheet discharge slot 30 through which the printing sheet X with an 
image printed thereon is discharged is formed on the right side of the printer 20. 

15 The communication terminal 18 of the digital camera 10 and the 

communication terminal 28 of the printer 20 are detachably coupled to each 
other with a communication table 29. 

Fig. 2 is a block diagram showing the structures of electronic circuits in 
the digital camera 10 and in the printer 20. 

20 The digital camera 10 comprises electronic circuits which are CCD 31 , an 

A/D converter 32, a timing generator 33, a driving circuit 34, a 
compression/expansion circuit 35, a DRAM 36, an image memory 37, a control 
circuit 38, a ROM 39, a RAM 40, a key input section 41 , a CPU 42, a signal 
generator 43, a VRAM 44, a D/A converter 45, a liquid crystal display section 1 3 

25 and an I/O interface 46. 

The CCD 31 converts a light signal representing a still image formed by a 
lens unit 12a to an analog electric signal. Color filters for a plurality of colors 
are arranged in a predetermined order in front of the CCD 31 . The A/D 
converter 32 converts the analog signal to digital signals. The timing 

30 generator 33 generates a timing signal for controlling the drive circuit 34 which 
drives the CCD 31 . The compression/expansion circuit 35 
compresses/expands digital image signals. The DRAM 36 temporarily stores 
the digital image signals sent thereto. The image memory 37 is a flash 
memory and stores the compressed image signals. The memory control circuit 

35 38 controls an address at the time of writing/reading the image data in/from the 
DRAM 36 and the image memory 37. The ROM 39 stores system programs for 
all operations of the digital camera 10 which include operations when a 
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communion link is estabBshed between the digita, camera ,0 « » 
20. The key input section 41 has the M „ 10 and the printer 

button ,6. the V key ,7a an * *"* 

area, the CPU 42 execute, = « 7 05,119 ^ 40 as a work 

. -ponse to ant:z:^^?-rrr R0M39 ' ta 

generates d, git a, video si^ats b^^^^r"** * 
stgnais The VRAM 44 stores the digital vLo Tnts ^ 
image disptayed on the iiguid crystal disp ££££ * 
converts the digital video signals cutout froLn " °' A ^^AS 

10 anatogsigna, ^^^C^^n^*"^*" 
driving the liguid oystal in accordance Z^Zlt ' °° ima " * 
digital video signals have been conveZ teToTT * ** h - 
Pdnter 20 the intage data converted to Z£ % "** '° "» 

and the photo s,gna, correspond ^o tht old * **■ ^ 

Photographed is fetched into the CCD 3 7 T * ^ '° be 
convened by the A/D converte7 3 2 frl ^ " Ph °' 0 Si9ra ' is 
- , , emp ri , y stored in ^ 2 ^'- X ^ — . and 

as SKSSSS 36 h3Ve — nents 
corresponding to the Jage^ ^by the ns uniT^ ** ' i9h ' **" 

section 13. and generates, by the image tZ^JT?** 
-ode. a n image ^ ^ , o « ^ ma ge-gua % 

First of all, the CPU 42 executes tho „ J 

generated using, for examole onh, , ^ °" The """nance signals are 
component signais JZ£££ -« « ^ Cy- and Gr- 

signals stored in the DRAM 36 are 3££f and Ye '** " <3 ' gtel 

Pixels includ,ng the aforememion JvT Ye -o°mponent data of three 

the y-correction (since the characteristic ofll L h " SU " ieCted ,0 

- ,e image data is corded in ^Z^^ 
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achieved when the image corresponding to the image data is displayed on the 
liquid crystal display), thus g n rating the luminance signals. 

Following the above, the CPU 42 executes the processing required for 
generating chrominance signals corresponding to the luminance signals which 
5 have been generated with the pixels being thinned out. 

When generating the chrominance signals, the Ye-, Cy- and Gr- 
component signals read out from the DRAM 36 are thinned out to 1/6, and data 
of six pixels including the resultant signal is generated. The data as generated 
is made to pass through the prefilter. The Ye-, Cy- and Gr-component signals 

10 which have passed through the prefilter are subjected to the correction known 
as white balance (this correction is one for compensating for the nonuniformity 
of chrominance signals due to the differences in the characteristics of the color 
filters, and is performed so that white is displayed in white), and then are 
subjected to a color arithmetic operation, whereby R-Y and B-Y chrominance 

15 signals are generated. 

The luminance signals and the chrominance signals thus generated are 
transferred to the signal generator 43. The signal generator converts the 
luminance signals and the chrominance signals to a video signal. The liquid 
crystal display section 13 displays, serving as a monitor, the image of the object 

20 to be photographed. 

When an operation signal is input from the key input section 41 by 
depressing the shutter button 16, the CPU 42 executes the processing required 
for generating luminance signals for a high-quality image. 

When generating those luminance signals, data of seven pixels including 

25 signals read out from the DRAM 36 is generated. The data as generated is 
caused to pass through the prefilter, and then is subjected to the 7-correction in 
order to adjust moire balance. By adjusting the moire balance, the 
nonuniformity of the luminance signals due to the differences in the 
characteristics of the color filter are compensated for. 

30 By causing the moire-balanced signals to pass through the LPF, noises of 
a high-frequency component are reduced. Then, an enhancing process is 
performed, thus generating the luminance signals. 

The CPU 42 next executes the processing required for generating 
chrominance signals corresponding to the luminance signals for a high-quality 

35 image. 

When generating those chrominance signals, data of twelve pixels 
including the Ye- Cy- and Gr-component signals read out from the DRAM 36 
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are caused to pass through the prefilter. The Ye- Cv anH r „ 
passed through the prefilter are subjected to 1 ' * h "* h3Ve 

compression/expansion circuit 35 encodes and ^ 
chrominance signals rto a compressedt " e S "T T ' UminanC9 •* 
signal (the luminance signals and the IT ' tranSfers 1,16 ima ^ 

'0 memory 37 so as ,o Pa ££££ ^ ^ '° "» ^ 

, ^z^^rs^z a sisnai * — — - 

42 by dep.ass.ng thefuncfion UpTnTn 41 '° "» CPU 

the CPU 42. the compressed image siona, , , ° f * e *° na > to 

15 chrominance signals) stored in^L """Pressed luminance and 

comprassion/e^ansLn™ ^ ^ 37 * «° 

by adding sync s,gnals to the Land^? 9 3,68 d ' 9i,al video s '9™s 
20 and ,npu,s the digl, vi^ ot^ZT Chr ° minanCe « 
though the D/A convener 45 The L ! " Section « 

™age corresponding 2 Z ^ ^ " ^ an 

25 the •-■ Key 17b. whereby me k .T^' 0 " * "* " + " key 17a — 

display section 1 3 is select "* d ' SP ' ayed °" "» "WW 

generator 57. an image memory iTa'j ' " ** *"* 56 ' a 

30 and a color phmar section eT ^ nS '° n *"* 59 ' 3 Pri "' 60 

35 an interna, LTC ^ « «* ah ™> * —dance w „h 
output through the ^Z^ZlTT", 7 C " U 61 « 
image data from the digital camera \ Z 9 10 ' « < h * 

digttal camera 10 are ,nput through the I/O interface 46. 
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The clock circuit 56 indicates date and time. The timing generator 57 outputs 
a timing signal for attaining a synchronization with an image signal input/output 
to/from the CPU 51 . The image memory 58 stores compressed image data 
input from the digital camera 10 through the I/O interface 55. The expansion 
5 circuit 59 reads out the compressed image data from the image memory 58, and 
expands the compressed image data as read out. Print buffer 60 stores, as 
print data, the image data expanded by the expansion circuit 59. The color 
printer section 61 has yellow, magenta and cyan ink ribbons, and prints an 
image corresponding to the print data stored in the print buffer 60 on the printing 

10 sheet X by a thermal transfer method. 

The key input section 52 has the power source key 22, the u +" key 23b, 
the M -" key 23b, the "SET* key 24, the layout changing key 25, the "MENU" key 
26 and the "PRINT* key 27. 

The RAM 54 includes a mode data register (M) 54a which is set at w 0", tt 1", 

15 "2" and "3" in a menu display mode, the normal print mode, the postcard print 
mode and the calendar print mode, respectively, a menu selection register (K) 
54b in which flag data according to the print mode selected and designated on 
the print menu is set as u 1'\ "2 n and "3" in the normal print mode, the postcard 
print mode and the calendar print mode, respectively, and a printing direction 

20 setting register (P) 54c which is set at "0" when the image of the object 

photographed with the digital camera 10 being held horizontally is to be printed 
as is, and which is set at tt 1" when the image is to be printed so that the right 
side of the image is located above, and which is set at "2" when the image is to 
be printed so that the left side of the image is located above. 

25 The ROM 53 stores in advance menu data to be displayed on the liquid 
crystal display section 13 of the digital camera 10, format pattern data for 
setting the format of the image data to be printed by the color printer section 61 , 
etc., in addition to the system programs which the GPU 51 requires in order to 
control all operations of the printer 20 which include the print operation, the 

30 operation of expanding compressed data, the operation of creating a calendar 
and the operation of performing data communication with the digital camera 10. 

The postcard printing format pattern shown in Fig. 3A has the 
combination of upper and lower areas, i.e., a horizontal layout area A1 in which 
an image is laid out horizontally and a ruled line print area A2. The calendar 

35 printing format pattern shown in Fig. 3B has the combination of a vertical layout 
area A3 in which an image is laid out vertically and a calendar print area A4. 
Compressed image data read out from the image memory 10 of the digital 
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camera 10 in response to a command from me CPU si or ,k • 
sent through the V0 interfaces 46 and SsTs tin Pnntar 20 and 

tnemory 58. The compressed ' n ^ 

expa nded by the expansion circur, 59 ™» ** ,ma98 mema > 58 * 

5 expansion circuit 59 is sent to the print h. *? ^ *" 8XPanded ^ *» 
format pattern stored in the ROM 53 end! " C ° mbina,ion the printing 
designated by the mode dau ,Z« S IZZ '° *• Print 

by the color printer section 61 ' ' " ' he M ' « * Pnnted out 

in the calendar prim area A3. V ° f the Week > and «• 'aid out 

The image printing operation of the orintar on ■„ 
Fig. 4 shows a flowchart show.no 1 W '" " OW d6SCribed - 

in the digital camera 10 with the printer 20 PfOCeSS * 30 ima9e stored 

15 ^ZZ^Z^z carried out ~ «— 

-ere, the -presse^^ " ^ ^ * 

Photographed are stored in the image m^Z ^TF"** "** " 
communication terminal 1 8 of the diLT Wh8rem the 

20 term.na, 28 of the printer 20 l^cZZZZ^ 7 *" ™^ 
communication cable 29. h ° ther wjtn the 

When the "ON" k*v oo *u 
«ag M in the mode <- «X - mode 

(step R2). and the print menu flao K ** * *" iniWal value V 

25 the initial vaiue T (step R T, ^ SeleC "° n ~ Mb is se, a, 

Menu data stored in advance in the ROM si or .„ • 
select a print menu is read ou, and sen, o Te CPU T '£* 2 ° " — <° 
read ou, is output together v* a menu dispiay comnL ** 38 

communication cable 29 Ihrough the IfO I^Z ^ S ' 9na ' '° ** 
30 CPU 42 of the digital camera , 0 ,«ep R 4) ^ " <° •» 

rpri=^^ 

35 and -calendar WnrtS^T '7™' Pri "<" 
srgna, generator 43 is display^ , ° *"* 9eneratea b * the 

CiglUI camera 10<s,ep R5 " "" U,a *»" -*n 13 of the 
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When the u + w key 23a or the "- M key 23b of the key input section 52 of the 
printer 20 is depressed while the print menu is being displayed on the liquid 
crystal display section 13 of the digital camera 10 (step R6), it is determined 
whether the mode flag M stored in the mode data register 54 of the RAM 54 is 
5 "0*. in other words, whether the present mode is the menu display mode (step 
R7). 

When it is determined in the stepR7 that the mode flag M stored in the 
mode flag register 54a of the RAM 54 is "0 M which shows the menu display 
mode, the menu selection flag K set in the menu selection register 54b of the 

10 RAM 54 is incremented by 1 in the case where the "+ M key 23a is operated, and 
is decremented by 1 in the case where the key 23b is operated (step R8). 

In response to a variation in the menu selection flag K in the menu 
selection register 54b of the RAM 54, a cursor moving command signal is output 
from the CPU 51 , and is transferred to the digital camera 10 through the I/O 

15 interface 55 (step R9). 

In the digital camera 10, a cursor is displayed and moved to indicate a 
print mode on the menu displayed on the liquid crystal display section 1 3 of the 
digital camera 10, in response to the cursor moving command signal transferred 
from the CPU 51 of the printer 20. In other words, in response to the operation 

20 of the tt + M key 23a and the key 23b, one of the print modes, i.e., the normal 
print mode, the postcard print mode and the calendar print mode is selected and 
designated on the liquid crystal display section 13 (step R10). 

Let it be assumed that the calendar print mode is selected by moving the 
cursor on the print menu. When the "SET key 24 of the key input section 52 is 

25 depressed under the condition wherein the menu selection flag K "3" has been 
set in the menu selection register 54b in the RAM 54 of the printer 20 (step R13), 
it is determined whether the mode flag M in the mode data register 54a is "0" 
which indicates the menu display mode (step R14). When it is determined that 
the mode flag M is "0", the mode flag M is also set at "3" which indicates the 

30 calendar print mode, in accordance with the menu selection flag K n 3" (step 
R15). 

When the mode flag M is set, a first-image readout command signal is 
output from the CPU 51 of the printer 20, and is transferred to the CPU 42 of the 
digital camera 10 through the I/O interface 55 (step R16). 
35 In the digital camera 10, in response to the first-image readout command 

signal, compressed imag data which precedes the others stored in the image 
memory 37 is read out therefrom, and is expanded by the 
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compression/expansion circuit35 The e vn fln H^ 

orystal display section 1 3 (step R6> 7^7, ^ on «» "»* 

'0 -r and -r a„ Seating the print modes h aJC set'lnT™. ** " 1 " 
M in the RAM 54 (step R7) In this c»„ ! m ° de data re S tster 

is outp., frorn 51 and 1 '^T^ ^ 

•he l/O interface 55 (step R1 „ * ** <j ' 9 " a ' Camera 10 «™9h 

In the digital camera 10, in resDon«;p tr> 
15 .ranged upon the depression o,T^ 2 3a7£ ^T" 9 ^ 
printer 20. ,he s,ored image desired by a uselis l d T, " ^ * ** 
memory 37 The imaoe whirh i= """*" lne ima 9 e 

display section s ZnTe * h e ' °" *• liouid 

<-pri 2 ,. spec^ca^enrr^rrr* 6 ^^ 37 

20 ttie control intormation con-esponding ^Z^^T^ 
trans(erred to the digital camera 10 The CPU 4» „, ,k T- 
which has received the con.ro, irrfomjo, reads ouT ^J 9 " 3 ' 1 ° 
represenang a plurality of sU.I images and sfored Stf " 

and is displayed on the lipoid ^S^f" * "» " ^ 23b ' 
30 changing key 25 is depressed while the eelLH d ' reC,i0n 
on the liguid crystal display seZ T^ Z^T " 
T and -2- a printing direction flag P Jun me mnflno TT" * "°" 
54c is (step R19). Se,,n lne P nn,ln 9 direction setting register 

Figs. SA and 5B show in what state a ™-i„.i , 
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For example, as shown in Fig. 5A, when it is determined that the printing 
direction flag P set in the printing direction setting register 54c of the RAM 54 is 
u 0" under the condition wherein an image taken with the digital camera 20 being 
held vertically is being displayed on the liquid crystal display section 13, in other 
5 words, when it is determined that the selected image data which is now being 
displayed will be printed as an image taken with the digital camera being held 
horizontally (step R19), the printing direction flag P is set at U V in response to 
the depression of the direction changing key 25 (step R20). The CPU 51 
outputs display data which commands that the image be printed so that its right 
10 side is located above, and the display data is transferred to the digital camera 
10 through the I/O interface 55 (step R21 ). 

Then, the image is displayed on the liquid crystal display section 1 3 of the 
printer 20, together with a printing direction indication mark m which points to 
the right side of the image in Fig. 5A f thereby indicating that the image is to be 
15 printed so that its right side is located above, (step R22). 

When the direction changing key 25 of the key input section of the printer 
20 is operated again, it is determined that the printing direction flag P is 
currently "1" (step R19), and the print direction flag P is set at "2" (step R20). 
The CPU51 outputs display data which commands that the image be printed so 
20 that its left side is located above (step R23), and the display data is transferred 
to the digital camera 10 through the I/O interface 55 (step R24). 

Then, the image is displayed on the liquid crystal display section 13 of the 
digital camera 10, together with the printing direction indication mark m which 
points to the left side of the image in Fig. 5B, thereby indicating that the image is 
25 to be printed so that its left side is located above (step R22). 

When the direction switching key 25 of the key input section 52 of the 
printer 20 is operated one more time, it is determined that the printing direction 
flag P is currently "2" (step R19), and the printing direction flag P is set at "0" 
(step R25). 

30 Then, the printing direction indication mark M displayed together with the 
display data on the liquid crystal display section 1 3 of the digital camera 1 0 is 
deleted in order that the selected image data which is being currently displayed 
is printed as an image taken with the digital camera 10 being held horizontally. 
For example, let it be assumed that the image data with the printing 

35 direction mark m shown in Fig. 5A and indicating that the image is to be printed 
so that its right side is located above is selected and displayed in the calendar 
print mode wherein the mode flag M = "3", the menu selection flag K = 3 and the 
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printing direction flag P = *y have b*»<=»n *u 

y i nave Deen set in the mode data reaister 54*» th* 

transfemed ,o ,he digital canwa 10 m^ ^ f/oLC^,^, 

The CPU 42 reads out from the image memo* 37 the image Ja£ 
corresponding lo the image displayed on the liauid I , 

digital camera 10 (step R34) The CPU To 1 ? " V S9C " 0n 0f ,he 

10 the printer 20 throve JToe T £££ ZT T *° 
memory aa the image data transferred ,o J^Z ^ 

5 flag M - 3 set ,n the mode data register 54a of the ROM 54 . The CPU sT 
combmes the readout format pattern with the image date expanded bv the 
expansion circuit 60. and stores the combination thereof as phm data the 
print buffer 60 (step R37). the 

20 foil JnTrnVnT 37 ' " ^ *" " ~**» d ^ — P~» * the 

59 is laid ou, in the .nice, layout area ^^££2?" 

25 the m IT °" 83 *• ™de 5^ in 

25 the mode data register 54a, with the right side of the image being iocated above 
Moreover, the date data is laid ou in the caiendar print area A4 on me 
aforementioned forma, pa«ern in accondance with me present da" and dav o, 
the weeK which have been measured by me clock circuit 56 

so combi^rrrrr ~ r rr 

print data is pnnted on the printing sheet X as shown in Fio 6 Th„ 7 

35 When the "MENU" key 26 of the key input section 52 of the printer 20 is 
depressed (step R26). i, is determined whether the mode flag I TJZ Z 
has been set in me mode data register 54a of the RAM 54. TmTt l 
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determined wh ther the printer is in one of th normal print mode, the postcard 
print mode and the calendar print mode (step R27). When it is determined that 
the printer 20 is in any one of the abov -described modes, the mode flag M is 
reset at tt 0" (step R28), and the print menu flag K in the menu selection register 
5 54b is also reset at "1" (step R29). 

Then, the CPU 51 again reads out the menu data for selecting a print 
menu stored in advance in the ROM 53 of the printer 20. The menu data as 
read out is output to the communication cable 29 through the I/O interface 55, 
together with the menu display command signal, and is transferred to the digital 
10 camera 10 (step R30). 

When the menu data and the menu display command signal are 
transferred from the printer 20 to the CPU 42 of the digital camera 10, the video 
signal corresponding to the menu data is generated by the signal generator 43. 
The print menu for displaying the characters "Normal Print", "Postcard Print" or 
15 "Calendar Print" in accordance with the video signal generated by the signal 
generator 43 is displayed again on the liquid crystal section 13 of the digital * 
camera 10 (step R38). 

Let it be assumed that none of the keys in the key input section 52 of the 
printer 20 are operated, no key operation signal is input to the CPU 51 , and 
20 the CPU 51 performs no control operation. When those states continue, the 
supply of power to the printer 20 is stopped (step R39). 

Upon the depression of the "ON" key 22 on the printer 20, the menu data 
and the menu display command signal are transferred to the digital camera 10, 
and the print menu is displayed on the liquid crystal display section 1 3 of the 
25 digital camera 10. When the tt + M key 23a or the key 23b is depressed, the 
cursor moving command signal is transferred to the digital camera 10 such that 
the cursor on the print menu moves to select and designate the print mode 
desired. When the "SETT key 24 is depressed, the image readout command is 
transferred to the digital camera 10, and stored image data is read out and is 
30 displayed on the liquid crystal display section 1 3. When the u +" key 23a or the 
key 23b is depressed, the image switching command signal is transferred to 
the digital camera 10, the image data is selectively displayed on the liquid 
crystal display section 13. When the direction switching key 25 is depressed, 
image direction setting data is transferred to the digital camera 10, and is 
35 displayed as a mark on the liquid crystal display section 13. When the 
"PRINT" key 27 is depressed, the print command signal is sent to the digital 
camera 10, and the image data corresponding to the image which is being 



28 PCT/JP97/02148 

displayed on the liquid crystal display section «• 

camera 10 and is sent to the print r2C Z ** the di9ita ' 

printing sheet X in accordance with <t»J?J? & * ^ CO,0rs on 
-hich have been set to the prinT^^^" *" direction 
5 image is discharged therefrom ^lt!TT~ X 
Part of the printer 20, images taken a T ° Perati ° ns on *• 

-rough the use of the liguid crystal S^^T ^ ~ 1 ° 
displayed and printed. 13 can be selectively 

In the first embodiment, in the case rrf n= rf 
10 Mh the calendar priming format prt *» in «Wnc. 

camera 1 0 and thato, a calendar^ oTt^e ^ ^ 

circuit 56 are printed in separate areas h7 by "* ,imer 

'he digita, camera 10 and that of the calenda^nl" 16 ,ranS,eTOd from 
being superimposed on each o*e r for iTa™,^ Pm ' ed b °' h lma ^ 
1 5 calendar being superimposed as a L Z * printea «*> *• 

>ne digital camera 10. aasawh,te '""9* °" the image transferred from 

'onJZe^ 

the primer 20 »*n, for examp^^r 9 ^ « of 

20 des,red by the user to be £££1^ T e " ab ' in9 ■» * ara «** 

adhes,ve label with a separate p^rT" 9 *^ X *" ba an 
25 6, ^Pfimanima g ebyemPMrsysTeLTT en, ' i,m Thac °'°'P"™er 
than the thermal priming system 35 "** *™™ «her 

_ Second Embodiment 

i ne second embodiment of the • 
with reference to the drawings ' nVenti ° n *" n ° W be de ^ibed 

dU Fig 7 is a perspective view showina the *t*to 

camera (digital camera) and a printer^ .o?. 8 '" ™ e ' eCtr ° nic sti " 
connected to each other. * S6C0nd Pediment are 

As shown in Fig. 7, a digital camera 1 01 has a cam^ 
a lens unit section 103. mera ma,n bod V 102 and 

35 Operation mechanisms (switches etc ) fn . 

and back surface (appears to be the from ! I ' 0n the Upper surfac * 

—2 -ngisamangad^rr^r^r" 
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surface in Fig, 7) of the camera main body 102, except a trademark and a 
decoration. 

A large vi wfinder 104 with a color LCD is arranged on the central portion 
of the back surface of the camera main body 1 02. A power source switch 1 05, 
5 a mode changing switch 106 for switching an operation mode between an 
image recording mode (RE) and an image playback mode (PL) is arranged in 
the vicinity of the viewfinder 104. A shutter button 109, a key 1 1 1 for 
causing recorded images to be sequentially read out and displayed, a "-" key 
1 12 for causing the image preceding the image which is currently being viewed 

10 to be displayed are arranged on the upper surface of the camera main body 1 02. 
A communication terminal 1 13 is provided in the vicinity of the "+" key 1 1 1 and 
the key 1 1 2 and closer to the front surface of the camera main body 1 02 than 
those keys 1 1 1 and 112. A plug provided on one end of a cable 1 14 is 
inserted in the communication terminal 113. 

1 5 The lens unit section 1 03 has a lens arranged on the front surface thereof 
(this lens is not shown in Fig. 7 since the back side of the digital camera is 
illustrated in that drawing). The lens unit section 103 is rotatably arranged on 
the camera main body 102, and can be rotated 90° in the direction of an arrow A 
shown in Fig. 7, and can be rotated 180° in the direction of an arrow B shown in 

20 Fig. 7. When the lens unit section 103 is rotated 180° in the direction of the 
arrow B, the lens faces backward, and the lens position becomes reversed. 
However, this posture of the lens is detected by an internal circuit, and an image 
which is being recorded is automatically corrected to an electing image, and 
that electing image is displayed. 

25 As shown in Fig. 7, a printer 115 has an insertion/discharge slot 116 
formed on the front surface (the face in Fig. 7) of the printer main body. A 
printing sheet P is loaded into the printer through the slot 1 16, and the printing 
sheet P on which an image has been printed is discharged from the printer 
through the slot 116. The front part of the upper surface of the printer 1 1 5 is 

30 slightly inclined downward, and an operation panel 1 17 is formed on that front 
part. A "-" key 1 1 8A, a key 1 1 8b, a "SET key 1 1 8c, a "POWER" key 1 1 8d, 
an "EASY" key 118e, a "MENU* key 118f, a "BACK 1 key 118g, all of which are 
push-button type, and a communication terminal 1 19 are provided on the 
operation panel 117. A plug provided on the other end of the communication 

35 cable 1 14 is inserted in the communication terminal 1 19. 

Fig. 8 is a block diagram showing the circuits of the digital camera 101 
and printer 115, both shown in Fig. 7. 
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ROM 128, a RAM 129 a CPU 13n » r ■ " ' ma9e m8mo «V 12 7. a 
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temporarily stores data used during arithmetic processing, etc. at the time the 
CPU 130 performs processing. In response to a key operation signal input 
from the key input section 131, the CPU 130 executes the programs stored in 
the ROM 128, using the RAM 129 as a work area. The key input section 1 31 
5 has various keys arranged on the digital camera 101 , as described previously. 
The I/O input port 138 is an interface which controls the input/output of image 
signals and/or the like converted to serial signals. 

The operation of the digital camera 101 will now be described. 

When the user depresses a shutter button 109, the timing generator 120 

1 0 outputs a timing signal. In response to the timing signal output from the timing 
generator, the driver 122 drives the CCD 121 so as to photograph the external 
object to be photographed and fetch the image thereof formed by the lens unit 
103A. The image data fetched into the CCD 121 is sent to the DRAM 125 
through the amplifier 123 and the A/D converter 124, and is stored in the DRAM 

15 125 as digital image signals The CPU 130 performs the color arithmetic 
processing with respect to the digital image signals, and generates luminance * 
signals and chrominance signals. The CPU 130 transfers the luminance and 
chrominance signals to the compression/expansion section 1 26. The 
compression/expansion section 126 compresses the transferred luminance and 

20 chrominance signals, and stores them in the image memory 127. 

In the case of reproducing the image data stored in the image memory 
127, the user first moves the mode changing switch 106 downward so that the 
digital camera 101 is set in the playback mode (PL). When the digital camera 
is set in the playback mode, the compressed image signals (the compressed 

25 luminance and chrominance signals) are transferred from the image memory 
127 to the compression/expansion section 126. The digital image signals 
including the luminance and chrominance signals expanded by the 
compression/expansion section 126 are transferred to the video signal 
generation section 132. The video signal generation section 132 generates 

30 digital video signals including the digital image signals and sync signals added 
thereto, and writes the video signals in the VRAM 1 33. The video signal 
generation section 132 outputs the written digital video signals to the color LCD 
135 through the D/A converter 134 and the amplifier 136. The color LCD 135 
displays the image corresponding to the image data stored in the image 

35 memory 127. 

The circuit blocks of the printer 115 shown in Fig. 8 will now be described. 
The printer 115 has a CPU 140. an image memory 141 , an expansion 



32 PCT/JP97/02148 

RotTl 4 , " r leC " 0n 880,10,1 3 ^ ^ See,i0 " 144 ' a " "0 P«t 145 a 
ROM 146, a color pnnter section 147 and a RAM 148, a.l being connected to 
each other via a bus 149. 

5 and Jl 6 "° !T inC ' UdeS 8 Cta " h3Vln9 a communication function 
5 and performs data transmission/reception to/mom an external unit. In geneT 
me I/O port 145 is incorporated in an LS, serving as an one chip pracessoTcTu 
^e key input section ,44 is connected to a genera, purpose port oflne^PU 
140, and outputs, ,o the CPU 140, key operation signals suppL from seven 
operation keys 118a to „8g. -n response ,o the key open^L sign's ^ 
10 CPU 40 executes programs stored in the ROM 146. The function of eacT 
operation signal will be described later. 

The ROM 146 has a program area in which are stored programs for the 
operates of ,he CPU 140 which are, for example, ,he processing 

15 and an image data area in which data of compressed menus for selecting 
venous forma, images and formats of the prtnter. such as compressed Splay 
date, compressed background date, bit map date corresponding to charact 
codes, layout, mini labels and postcards, etc. are stored 

The selection section 143 selects image data to be displayed on the 
20 viewfmder 104, the programs (described later, stored in me ROM 146 and 
executed in response to me operation signais according to the ope rains of the 
operation keys 1 18a to 1 18g. me image date (the compressed dfsplay^* 
background data, and the CG (Character Generator) etc 

25 JPEa^^T SeCt, ° n 142 h3S an ima9e expansion ^ion such as me 

ROM ; T ^ ? ■ " 6Xamp,e ' ^ °' 3 baCk9rouM — - - the 
ROM 146 and the data corresponding to a selected forma, image The 

TheTmaoe 7T, ^ ~ *" - n "™' <™ *. dig J camera 101 
The image data sterad ,n me ROM 146 and the image date representing a 

30 da,a rr a °: and ou,put from me d,ai,ai ^ ™ ~ ™^ 

30 date Therefore, „ ,s necassary ,o expand those comprassed data ,o a 
predetermined size, to which end the expansion section 142 is needed 

The RAM 148 has a work area for me programs executed by me CPU 140 
are stored, a print date memory area in which are stored Y prim da a^Veilr, 
M print data tor Magenta and C print data for Cyan a„ being" ^n" 

35 accordance with a print date processing program in the ROM ,46 aftt imaoe 
data stored in the image memory ,4, is expanded by the expaTontcZ 4 2 
an image combining area used to combine the print date and decoraCata 
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such as the background data, and a memory area in which data set by the CPU 
140 is stored, etc. 

The color printer section 147 is a printer engine section, to which motor 
drivers for driving a DC motor, a stepping motor, etc., a print head and various 
5 sensors are connected. The sensors, which include an optical sensor, a 
mechanical contact type sensor and/or the like, sense the positions of Yellow 
(Y), Magenta (M) and Cyan (C) ink ribbons for color printing, and sense whether 
the printing sheet P has been loaded into the printer 115 through the sheet 
insertion/discharge slot 116. 

10 Fig. 9 is a diagram showing how representative ones of the 
aforementioned drivers and sensors are connected to one another. 

A head motor 150 is connected to the CPU 140 with a motor driver 150a 
therebetween. A ribbon motor 151 is connected to the CPU 140 with a motor 
driver 1 52a therebetween. A sheet feeding motor 1 52 is connected to the CPU 

15 140 with a motor driver 152a therebetween. The motor head 150 moves a 
print head 153 between a print position and a non-print position. When the 
print head 153 is moved to the print position, it presses the printing sheet with 
an ink ribbon inbetween. The ribbon motor 151 sequentially feeds the Yellow 
(Y), Magenta (M) and Cyan (C) ink ribbons between the print head and the 

20 printing sheet P. The printing sheet P is moved for each line in a subscanning 
direction by the sheet feeding motor 152. 

The print head 153 connected to the CPU 140 includes nine hundred and 
sixty heating elements formed at a density of 300dpi (dots per inch) on a 
ceramic plate, and driver ICs for turning on/off the heating elements 

25 independently from each other. A sensor 154 senses that the printing sheet P 
has been loaded into the printer 1 15 through the sheet insertion/discharge slot 
116. 

Under the control of the CPU 140, the color printer section 147 turns on, 
for a predetermined period of time and at a print timing for each line, those of 
30 the heating elements which are located at the positions where dots are to be 
printed, such that a predetermined amount of heat is supplied to the ink ribbons, 
and the inks of predetermined colors are transferred onto the printing sheet, 
thus printing an image on the printing sheet. 

The function of each of the keys provided on the printer 1 1 5 will now be 
35 described. 

The "POWER" key 1 1 8d turns the printer 1 1 5 on/off. Moreover, the 
"POWER" key 1 18d includes a plurality of LEDs and indicates the internal 
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condition of the printer 1 1 5 by light™ the LEr* c 
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will be described later. 

The display stat of the viewfinder 104, which changes from the "TOP- 
MENU" in accordance with the depressing operations of the individual keys 
1 18a to 1 18g on the printer 115, will now be explained. 
5 As shown in Fig. 1 0, the letters "MENU" are displayed at the top on the 
"TOP-MENU", and six icons are displayed in two rows under the letters "MENU". 
The letters "LAYOUT" are shown under a first icon 155 (i.e. the left icon in the 
upper row). The letters "CALENDAR", "MINI", "POSTCARD", "COLLAGE" and 
"INDEX" are shown under icons 156, 157, 158, 159 and 160, respectively. A 
10 cursor 161 is displayed under the letters "LAYOUT' shown below the first icon 
1 55. This indicates that the first "LAYOUT" icon 1 55 has been selected on the 
"TOP-MENU". 

There are two types of cameras, one type being that the camera has the 
function of generating character data to be displayed on a menu, and the other 

1 5 type being that the camera does not have the above function. When the 
printer 1 1 5 is connected to the camera 101 with the communication cable 1 14, 
the printer 1 1 5 recognizes the type of the camera 1 01 . When the camera 101 
is of the former type that the camera itself can generate character data such as 
characters and a cursor, the character codes corresponding to the above- 

20 described letters and cursor, and data specifying their display positions 
(addresses) are transferred to the camera 101 . The camera 1 01 generates 
image data (bit map data) representing the above-described letters and cursor, 
combines the generated image data with the "TOP-MENU" transferred as image 
data from the printer 115 and including the icons 155 to160, and displays the 

25 combination thereof on the viewfinder 104. When the camera 101 is of the 
latter type, the printer 1 15 transfers image data representing the "TOP-MENU" 
including the icons 155 to160 to the camera 101 . Further, the printer 115 
produces image data representing the letters and the cursor which have been 
stored in advance in the printer 115, and transfers those image data together 

30 with their addresses to the camera 101. 

By depressing the "+" key 1 18b while the "TOP-MENU" is being displayed, 
the icon to be selected can be switched from one to another in the order of the 
icons 155, 156, 157, 158, 159 and 160. In this case, the cursor 166 moves to 
under the letters shown below the selected icon. By depressing the "-" key 

35 1 1 8a, the icon to be selected can be switched from one to another in the order 
opposite to that when the "+" key 1 18b is depressed. In this case also, the 
cursor 161 moves to under the letters shown below the selected icon. Thus 
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upon the depr ssion of the -+■ k y 118b or the --■ key 11 8a, one of the 
functions of the printer 115, such as the menu selecting function and the page 
switching function which will be described later, is selected, or alternatively the 
camera 101 is controlled in function. 
5 When the "MENU" key 118f is depressed, the mode of the camera 101 is 

T^7 P ;T?° disp,ay mode - Therefore - the depress - - «** ^ 

the MENU key 118f during the display of the "TOP-MENU" is ineffective 

There is the case where the depression or input of the "BACK" key 1 1 8q 
ignored as being ineffective. If the "BACK" key 11 8g is depressed after each 
10 mode and each operation have been selected and determined, the depression 
or .nput of the "BACK" key 118g is accepted as being effective, when the prior 
selection and determination are canceled. 

When the "EASY" key 1 1 8e is depressed during the display of the "TOP- 
MENU", the operation mode is switched to the "easy print mode" irrespective of 
1 5 the selection of an icon. In the "easy print mode", the reproduced image 
delayed on the viewfinder 104 of the digital camera 101 can be printed as is 
It is also possible to divide the viewfinder 104 into a plurality of frames and to ' 
d.splay a plurality of images on those frames. The operation of the printer 1 1 5 
in the "easy print mode" is the basic operation. The "EASY" key 1 1 8e has the 
20 function of changing the number of reproduced images to be displayed at a time 
on the viewfinder 104 from 1 to 4, 4 to 9, and 9 to 1 in the "easy print mode" 

The d.splay of reproduced images, the number of which is changed from 
one to another in the "easy print mode", will now be described. 

Figs. 1 1 A to 1 1 F show examples of images changed and displayed on the 
25 v.ewf,nder 1 04 upon the depression of the "EASY" key 1 1 8e, "-" key 1 1 8a or the 
"+" key 1 1 8b in the "easy print mode". 

As shown in Fig. 1 1 A, when the 'easy print mode" is set, the first recorded 
-mage (hereinafter referred to simply as the image) is displayed on the 
v.ewfinder 104. Upon the depression of the ° + » key 1 18b. the first image which 
30 .s be.ng displayed on the viewfinder 104 is changed to the second image 
Each time the " + " key 118b is depressed, the display image is switched to the 
th.rd ,mage, the fourth image, et seq. up to the last recorded image After the 
last .mage is displayed, the first image is displayed again. When the "-• key 
1 18a is depressed, the image which is being displayed is changed to the 
35 preceding image. When the "-" key 1 18a is depressed under the condition 
where.n the first image shown in Fig. 11a is being displayed, the first image is 
changed to the last image. 
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When the "EASY" k y 1 1 8e is d pressed during the display of the first 
image shown in Fig. 11 A, the viewfinder 104 is divided into four frames, and the 
first to fourth images are displayed one on each of the four frames on the 
viewfinder 1 04. When the "+" key 1 1 8b is depressed while the first to fourth 
5 images are being displayed on the viewfinder 104 as shown in Fig. 11B, the 
next four images, i.e., the fifth to eighth images are displayed on the viewfinder 
1 04 as shown in Fig. 1 1 E. Each time the "+" key 1 1 8b is depressed, the next 
four images are sequentially displayed. When the number of images to be 
displayed last is less than four, one or more frames with no images to be 

10 displayed are displayed in gray. 

When the "EASY" key 1 18e is depressed again while the four images 
shown in Fig. 1 1 B are being displayed on the viewfinder 104, the viewfinder is 
divided into nine frames, and the first to ninth images are displayed one on each 
of the nine frames on the viewfinder 1 04 . When the "+" key 1 1 8b is depressed 

15 at that time, the next nine images, i.e., the tenth to eighteenth images are 
displayed on the viewfinder 104 as shown in Fig. 1 1 F. Each time the key 
1 1 8b is depressed, the next nine images are sequentially displayed. When 
the number of images to be displayed last is less than nine, one or more frames 
with no images to be displayed are displayed in gray. When the "EASY' key 

20 1 18e is depressed one more time while the nine images shown in Fig. 1 1C are 
being displayed on the viewfinder 104, the state of the display returns to that 
shown in Fig. 11 A. 

Thus, upon the depression of the "EASY" key 1 18e, the number of image 
display frames on the viewfinder 104 is changed from 1 to 4, 4 to 9, and 9 to 1 

25 When the "+" key 1 18b is depressed, the image (images) which is being 

currently displayed on the viewfinder 1 04 is changed to the next image (images) 
without the number of frames being changed. When the "-" key 1 1 8a is 
depressed, the image (images) which is being currently displayed on the 
viewfinder 104 is changed to the preceding image (images) without the number 

30 of frames being changed. When the printing sheet P is loaded through the 
sheet insertion/discharge slot 116 (shown in Fig. 7) under the condition wherein 
the desired image (images) is being displayed on the viewfinder 104, the 
desired image (images) is printed. 

Figs. 12Ato 12C show examples of images changed and displayed on the 

35 viewfinder 104 upon the depression of the "EASY" key 1 1 8e in the "easy print 
mode". Fig. 1 2A shows the state wherein the third image is displayed on the 
viewfinder 104 as a result of the "+" key 118b being depressed during the 
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display of the image shown in Fig. 1 1 D. When the "EASY" key 1 8e is 
depressed under the condition wherein the imag shown in Fig. 12A is being 
displayed, the third to sixth images are displayed on the viewfinder 104. When 
the "EASY" key 1 1 8e is depressed again under that condition, the third to 
5 eleventh images are displayed on the viewfinder 104 as shown in Fig 12C 
When the "EASY" key 1 18e is depressed one more time under the condition 
shown in Fig. 12C, the state of the display returns to that shown in Fig. 12A. 

Figs. 13A to 13E shows examples of images changed and displayed on 
the viewfinder 1 04 upon the depression of the •-■ key 1 1 8a or the "+" key 1 1 8b 
10 in the "easy print mode". Fig. 13C illustrates the same display state as that 
shown in Fig. 12B. Let it be assumed that in the case of the examples shown 
in Figs. 1 3A to 1 3E, the number of recorded images stored in the image memory 
127 is nine. 

When the key 1 18b is depressed under the condition wherein the 
15 .mages shown in Fig. 13C are being displayed, the images (the seventh and 
subsequent images) following the sixth image which is the last one among the 
.mages shown in Fig. 13C are displayed on the viewfinder 104 as shown in Fig 
1 3D. Since the number of recorded images is nine, the last frame (marked 
with "x" in Fig. 13D) with no image to be displayed is displayed in gray When 

20 the key 1 18b is depressed again during the display of the images shown in 
Fig. 13D, since there is no image having a greater photograph number than No 
9, the first to fourth images are displayed on the viewfinder 1 04 as shown in Fig 
1 3E. With key operations thereafter, the images to be displayed on the 
viewfinder 1 04 are changed, based on Fig. 1 3E, not Fig. 1 3C. To be specific 

25 when the •+- key 1 18b is depressed under the condition wherein the images 
shown in Fig. 13E are being displayed, four images (the fifth to eighth images) 
following the last display image (the fourth image) are displayed on the 
viewfinder 104, although a diagram showing such a state is not presented 
When the ■-" key 1 18a is depressed under the condition wherein the 

30 .mages shown in Fig. 13C are being displayed, since only the first and second 
images precede the third image which is the first one among the images shown 
m Fig. 13C, the first to fourth images are displayed on the viewfinder 104 as 
shown in Fig 1 3B. With key operations thereafter, the images to be displayed 
on the v.ewfinder 1 04 are changed, based on Fig. 1 3B, not Fig 1 3C To be 

35 specific, when the •-" key 1 18a is depressed one more time under the condition 
wherein the .mages are being displayed as shown in Fig. 13B, the last ninth 
•mage is displayed on the first one of four frames as shown in Fig. 1 3A and the 
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remaining three frames are displayed in gray (as marked with "x"). When the 
■-■ key 1 18a is depressed one more time under the condition wherein the image 
is being displayed as shown in Fig. 13A, four images (the fifth to eighth images) 
preceding the last image (the ninth image) are displayed on the viewfinder 104, 
5 although a diagram showing such a state is not presented. 

Figs. 14A to 14E show examples of images changed and displayed on the 
viewfinder 104 upon the depression of the "-" key 11 8a or the "+" key 1 18b in 
the "easy print mode". Fig. 14C shows the same display state as that show in 
Fig. 12C. Let it be assumed that in the examples shown in Figs. 14A to 14E, 

10 the number of recorded images stored in the image memory 127 is fifteen. 

When the "-" key 1 1 8a is depressed under the condition wherein the 
images shown in Fig. 14C are being displayed, since only the first and second 
images precede the third image which is the first one among the images shown 
in Fig. 14C, the first to ninth images are displayed on the viewfinder 104 as 

15 shown in Fig. 14B. With key operations thereafter, the images to be displayed 
on the viewfinder 1 04 are changed, based on Fig. 14B, not Fig. 14C. To be 
specific, when the "-" key 1 18a is depressed one more time while the images 
are being displayed as shown in Fig. 14B, the tenth to fifteenth images are 
displayed on the first six ones of the nine frames shown in Fig. 14A, and the 

20 remaining three frames are displayed in gray (as marked with V). When the 
■-" key 1 18a is depressed one more time under the condition wherein the 
images are being displayed as shown in Fig. 14A, nine images (the first to ninth 
images) preceding the first image (the tenth image) among the images shown in 
Fig. 14A are displayed on the viewfinder 104, although a diagram showing such 

25 a state is not presented. 

When the "+" key 1 18b is depressed under the condition wherein the 
images shown in Fig. 14C are being displayed, the images (the twelfth and 
subsequent images) following the eleventh image which is the last one among 
the images shown in Fig. 14C are displayed on the viewfinder 104 as shown in 

30 Fig. 14D. Since the number of recorded images is fifteen, the last five frames 
(marked with "x" in Fig. 14D) with no images to be displayed are displayed in 
gray. When the "+" key 1 1 8b is depressed again during the display of the 
images shown in Fig. 14D, since there is no image having a greater photograph 
number than No. 15, the first to ninth images are displayed on the viewfinder 104 

35 as shown in Fig. 14E. With k y operations thereafter, the images to be 

displayed on the viewfinder 104 are changed, based on Fig. 14E, not Fig. 14C. 
To be specific, when the "+" key 1 1 8b is depressed under the condition wherein 
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the images shown in Fig. 14E are being displayed, nine images (the tenth to 
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"CALENDAR" icon 156 is one for executing the function to print a calendar. In 
the case where the "CALENDAR" icon 156 is selected, a desk calendar with an 
image can be printed. A mini label printing menu selected and determined by 
the "MINT icon 157 is one for executing the function to print mini labels. When 
5 the "MINI" icon 157 is selected, sixteen images of the same pattern, which can 
be stuck as small-sized labels on corners of visiting cards and the like, can be 
printed together with a given one of the decoration patterns. A postcard 
printing menu selected and determined by the "POSTCARD" icon 158 is one for 
executing the function to print a postcard. When the "POSTCARD" icon 1 58 is 

10 selected, a postcard with an image can be printed. An illustration combined 
printing menu selected and determined by the "COLLAGE" icon 159 is one for 
executing the function to perform illustration combined printing. When the 
"COLLAGE" icon 159 is selected, an image which is the combination of the 
determined image and a decoration frame can be printed. A menu selected 

15 and determined by the "INDEX" icon 160 is one for executing the function to 
print an index. When the "INDEX" icon 160 is selected, all of the images 
recorded in the camera 101 can be printed in the form of an index. 

The desired one of the above printing functions can be designated by 
depressing the u - n key 1 1 8a or the H +" key 1 18b so that the cursor is located 

20 under the letters shown below the desired icon and by depressing the "SET" key 
118C. 

Fig. 1 5A shows the first page of a layout/background printing menu which 
is displayed when the "LAYOUT icon 155 is selected and designated on the 
"TOP-MENU . Icons No.1 to No.6 showing six types of image layout forms are 

25 displayed on the first page. A cursor (not shown) is displayed under icon No. 1 
on the first page. Of the six icons, icon No. 1 shows the layout form in which a 
single lateral-frame image is laid out, icon No. 2 shows the layout form in which 
lateral-frame images are laid out so as to overlap one another, icon No. 3 shows 
the layout form in which vertical-frame images are laid out so as to overlap one 

30 another, icon No. 4 shows the layout form in which two small and large lateral- 
frame images are laid out diagonally one above the other, icon No. 5 shows the 
layout form in which two vertical-frame images are laid out side by side, and 
icon No. 6 shows the layout form in which two lateral-frame images are aligned 
lengthwise. In this case also, the title "LAYOUT 1/3 W , the numbers u No. 1" to 

35 "No. 6" of the icons and the cursor are transferred in the form of character codes 
from the printer 1 15 to the camera 101 when that camera has the function of 
displaying characters and the cursor When the camera 101 does not have 
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the function of displaying characters and the cursor bit ms ,n h * 
advance is transferred fro. the p rinte r 1 1 5 raToi " 
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display d, except the case wh re the layout forms shown by icons Nos. 1 , 2, 3, 
12 and 17 are designated. 

In Fig. 16, four pages for the selection of the backgrounds to be combined 
with the image(s) in the layout form represented by the selected layout icon are 
5 illustrated overlapping one another. As shown in Fig. 16, six shrunk image 
icons showing background patterns are displayed on each of the above* 
described four pages, and those four pages with twenty-four icons are 
displayed sequentially. One of the background patterns shown by the twenty- 
four icons can be selected and determined as the background to be combined 

10 with the image(s). The method of moving the cursor for selecting one of the 
icons showing the background patterns and the method of determining the icon 
indicated by the cursor as the icon showing the background to be combined with 
the image(s) are the same as those in the case of Figs. 15A to 15C. After the 
determination of the background, that background is combined with the 

15 image(s). This operation is repeated as for the other images in the layout 
shown by the selected layout icon, after which a printing sheet is loaded in order 
to start printing. 

Fig. 17 shows the first page of a calendar printing menu which is 
displayed when the "CALENDAR" icon 156 is selected and determined on the 

20 "TOP-MENU". In the calendar print mode set in the case where the 

"CALENDAR" icon 156 is selected and designated, calendars of four formats 
can be printed. Icon No. 1 on the first page illustrated in Fig. 17 represents the 
calendar print format in which a calendar is superimposed on the right half of a 
lateral-frame image. Fig. 18A shows an example of a calendar printed when 

25 icon No. 1 is selected and determined. Icon No. 2 on the page illustrated in Fig. 
1 7 represents the calendar print format in which a vertical-frame image is laid 
out on the left area, while a calendar is laid out on the right area. Fig. 18B 
shows an example of a calendar printed when icon No. 2 is selected and 
determined. Icon No. 3 on the page illustrated in Fig. 17 represents the 

30 calendar print format in which a calendar is laid out under a lateral-frame image. 
Fig. 18C shows an example of a calendar printed when icon No. 3 is selected 
and determined. Icon No. 4 on the page illustrated in Fig. 17 represents the 
calendar print format in which a calendar is laid out under the left lateral-frame 
image, while the next-month calendar is laid out above the right lateral-frame 

35 image. The method of selecting and determining one of the above-described 
icons on the first page of the calendar menu and an image fetching method are 
the same as those in the case where one icon on another menu explained 



WO 97/50243 

44 PCT/JP97/02I48 

previous,), is select d and detenrtned, after which an image/images is/are 
selected, determined and fetched 
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patterns of decoration frames ar displayed on the first page. When icon No. 1 
is selected, a designated image is fitted in the decoration frame with a flower 
pattern. When icon No. 2 is selected, three images designated are fitted in 
three frames like those of a film. When icon No. 3 is selected, an image like a 
5 poster, which is the combination of a designated image, the decoration letters 
"Cute" laid out on the left side of the image and a decoration laid out above the 
image, is printed. When icon No. 4 is selected and a photograph which is 
appropriate for use as a mug shot is designated, the photograph is laid out in a 
decoration frame having an upper part with the letters "WANTED", and an 

10 image like a poster used to search for a criminal in a Western film is printed. 
Figs. 21 A to 21 C exemplify how recorded images are displayed on the 
viewfinder 104 when the "INDEX" icon 160 is selected and designated. Fig. 
21 A shows an example of the display when the number of images as recorded 
is four or less, in which case all of the recorded images are automatically 

15 displayed on the viewfinder 104. Fig. 21 B shows an example of the display 
when the number of recorded images is five to nine, in which case all of the 
recorded images are automatically displayed on the viewfinder 104. Fig. 21 C 
shows an example of the display when the number of recorded images is ten or 
greater, in which case all of the recorded images are displayed in a 10 x 10 

20 matrix pattern on the viewfinder 104. In order to display 10x10 images in this 
manner, thumbnail image data (1 image is formed of 36 dots x 52 dots) is used. 

The operation of the printer 115 having the above-described structure 
and functions will now be described with reference to the flowcharts shown in 
Figs. 22 to 30 and the examples of the display which are shown in Figs. 24A to 

25 24C and Figs. 25A to 25C. 

The processes shown in Figs. 22 to 30 are performed with each section of 
the printer 115 and each section of the digital camera 101 being controlled by 
the CPU 140 of the printer 115. When the digital camera 101 and the printer 
115 are turned on under the condition wherein the communication terminal 1 1 3 

30 of the digital camera 101 and the communication terminal 119 of the printer are 
connected with the communication cable 114, the image displaying and printing 
processes in the general flowchart illustrated in Fig. 22 start. 

When the processes in the general flowchart shown in Fig. 22 start, it is 
determined whether a connection signal has been input from the digital camera 

35 101 (step S1 ). When it is determined that no connection signal has been input 
from the digital camera 101 (when the result of the determination in the step S1 
is "No"), the determination is repeated until a connection signal is input from the 
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digital camera 101. 

When « is determined that a connection signal is input from the digital 
camera 101 (when the result of the determination in me step SlTs -C) me 
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When it is determined in the step S7 that the "EASY" k y 1 18e has been 
depressed, a command to display a plurality of images on the viewfinder 104 is 
output to the digital camera 101 (step S8). In response to this command, the 
first to fourth images are displayed on the viewfinder 104 as shown in Fig. 1 1 B, 
5 due to the plural image display function of the digital camera 101 . 

After the images have been displayed, a return to the step S7 is 
performed, and the depression of any one of the keys of the key input section 
144 is waited for. When it is determined that the "EASY" key 1 1 8e has been 
depressed again, the command to display a plurality of images is output again 

10 to the digital camera 101 in the step S8. As the "EASY" key 1 18e is depressed 
for the third time, the fourth time, et seq., the image display changes in 
sequence as shown in Figs. 11C, 11A and 11B, for example, or as shown in 
Figs. 12A, 12B and 12C. 

When it is determined in the step S7 that the 11 +" key 1 18b or the M -" key 

15 1 1 8a has been depressed, the command M Go To Next/Previous Image" is output 
to the digital camera 1 01 (step S9). After that command has been output to the 
digital camera 101, a return to the step S7 is performed, and the depression of 
any one of the keys of the key input section 144 is waited for. In the digital 
camera 101, in response to the above command, the image (images) which is 

20 being displayed on the viewfinder 104 is changed from one having a given 
photograph number to another having the subsequent/preceding photograph 
number. For example, in the case where the image having photograph No. 1* 
(No. 2) is being currently displayed on the viewfinder 104 as shown in Fig. 1 1 A 
(1 1D), it is changed to the image having photograph No. 2 (No. 1 ) as shown in 

25 Fig. 1 1 D (1 1 A). In the case where the images having photograph Nos. 1 to 4 
(Nos. 5 to 8) are being currently displayed on the viewfinder 104 as shown in 
Fig. 1 1 B (1 1 E), they are changed to the images having photograph Nos. 5 to 8 
(Nos. 1 to 4), as shown in Fig. 1 1 E (1 1 B). 

When it is determined in the step S7 that the "SET' key 1 18c has been 

30 depressed during the display of any desired image in the steps S6 to S9, the 
image(s) to be printed is determined (step S10). In this step, the CPU 140 of 
the printer 115 outputs a command signal for causing the digital image data 
corresponding to tne image displayed on the viewfinder 104 to be transferred to 
the printer 115. In response to this command signal, the CPU 1 30 of the digital 

35 camera 101 reads the image data corresponding to the displayed image from 
the image memory 127, and transfers the image data to the printer 115 through 
the I/O port 138 and the communication cable 144. 
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first determined whether the sensor 154 has sensed the loading of the printing 
sheet P through the sheet insertion/discharg slot 1 16 (st p S21 ). If the 
printing sheet P has not yet been loaded (the result of the determination in the 
step S21 is "No"), it is determined whether any one of the keys of the key input 
5 section 144 has been depressed (step S22). When it is determined that none 
of the keys of the key input section 144 has been depressed (the result of the 
determination in the step S22 is "No"), a return to the step S21 is performed. 
Then, the determination steps S21 and S22 are repeated. 

When it is determined that the sensor 154 has sensed the loading of the 

10 printing sheet P (the result of the determination in the step S21 is "Yes"), the 
printing process is executed (step S23). In the printing process, based on the 
print data stored in the print data memory area (not shown) of the RAM 148, the 
CPU 140 outputs, to the print head 153, heat generation control data for each 
color and for each main scanning line in proportion to the gradation of the image 

15 to be printed. The CPU 140 causes the motor drivers 150a and 150b to drive 
the head motor 150 and the ribbon motor 151 in synchronization with the output 
of the heat generation control data. Then, the CPU 140 causes the motor 
driver 1 52a to drive the sheet feeding motor 152. Then, the image 
corresponding to the image data determined in the step S10 is thermally printed 

20 on the printing sheet P in the "easy print mode" described in relation to Figs. 1 1 
to 14. When the print of the image is finished, the printing sheet P is 
discharged through the sheet insertion/discharge slot 116. 

It is next determined whether the sensor 1 54 has sensed the discharge of 
the printing sheet P through the sheet insertion/discharge slot 116 (step S24). 

25 When it is determined that the print of the image has ended (the result of the 
determination in the step S24 is "Yes"), a return to the step S21 is performed, 
and the determination steps S21 and S22 are repeated. 

When it is determined in the step S22 that one of the keys of the key input 
section 144 has been depressed (the result of the determination in the step S22 

30 is "Yes"), the processing according to the key depression is initiated. In other 
words, the print processing mode can be changed to another processing mode 
not only after the print of the image is finished, but also before the print of the 
image is initiated, by depressing one of the keys 1 1 8a to 1 1 8g of the key input 
section 144. 

35 When it is determined in the step S22 that one of the keys of the key input 
section 144 has been depressed, it is determined whether th depressed key is 
the "BACK" key 1 1 8g (step S25). When it is determined that the depressed 
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key is the "BACK" key 1 18g, a command signal for causing the previously 
reproduced image to b displayed on the viewfinder 1 04 is output to the digital 
camera 101 through the communication cable 1 14 (step S26). After the output 
of the command signal, a return to the step S7 shown in Fig. 22 is performed. 
5 Consequently, the image which is being displayed on the viewfinder 104 of the 
digital camera 101 is changed to the image displayed previously, and the next 
key depression is waited for. 

When it is determined in the step S25 that the depressed key is not the 
"BACK" key 1 18g (the result of the determination in the step S25 is "No"), it is 
10 determined whether the "MENU" key 1 18f has been depressed in the step S22 
(step S27). When it is determined that the "MENU" key 1 18f has been 
depressed (the result of the determination in the step S27 is "Yes"), a return to 
the step S3 shown in Fig. 22 is performed. Then, the "TOP-MENU" illustrated 
in Fig. 10 is displayed again on the viewfinder 104 of the digital camera 101 so 
15 that another processing shown in the "TOP-MENU" can be applied to the image 
selected and determined as the image to be printed. 

When it is determined in the step S27 that the "MENU" key 1 18f has not 
been depressed in the step S22 (the result of the determination in the step S27 
is "No"), it is determined whether the "EASY" key 1 18e has been depressed in 
20 the step S22 (step S28). When it is determined that the "EASY" key 1 18e has 
not been depressed (the result of the determination in the step S28 is "Yes"), a 
return to the step S8 is performed. Then, the "EASY" process is restarted. 

When it is determined that the none of the "BACK" key 118g, the "MENU" 
key 1 18f and the "EASY" key 1 18e has been depressed in the step S22, the 
25 determination steps S21 and S22 are repeated. In short, during the printing 
process in the flowchart shown in Fig. 23, the depressions of keys other than 
"BACK" key 1 18g, the "MENU" key 1 18f and the EASY" key 1 18e are ignored. 

Referring to Fig. 22 again, when it is determined in the step S4 that the "+" 
key 1 18b or the "-" key 18a has been depressed, the cursor moving process is 
30 conducted (step S12), and a return to the step S4 is performed. In the cursor 
moving process of the step S12, in accordance with the position of the cursor 
which is being currently displayed and the depression of the "+" key 1 18b or the 
"-" key 18a, the address of the new display position of the cursor and cursor 
display data are sent to the digital camera 101, and data for causing the 
35 position in which the cursor has been located to be displayed in white is sent to 
the digital camera 101. 

When it is determined in the step S4 that the "SET" key 1 1 8c has been 
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d press d, the mode of the printer is shifted to that one of various printing 
process modes which is indicated by the icon selected by the cursor (step S1 3). 
Then, one of the layout/background printing process, the calendar printing 
process, the card (postcard) printing process, the mini label printing process, 
5 the illustration combined (collage) printing process and the image list (index) 
printing process is executed. 

The digital camera 101 executes an image display process required to 
display the images stored in the image memory 27 and image display processes 
required to display the menus. In the image display processes required to 

10 display the menus, the image data to be displayed is transferred from the printer 
1 15 to the digital camera 101 through the communication cable 114, and a 
menu is displayed on the viewfinder 104. 

Fig. 24 is a flowchart showing the layout/background printing process, Fig. 
27 is a flowchart showing the calendar printing process, Fig. 28 is a flowchart 

15 showing the mini label printing process, Fig. 29 is a flowchart showing the card 
(postcard) printing process, and Fig. 30 is a flowchart showing the image list 
(index) printing process. The illustration combined printing process (the 
collage printing process) is substantially the same as the card (postcard) 
printing process, and therefore its flowchart and explanation will not be 

20 presented. 

The layout/background printing process in the flowchart of Fig. 24 will 
now be described. 

In the flowchart shown in Fig. 24, the first page of a layout selection menu 
which is shown in Fig. 15A is first displayed on the viewfinder 104 (step S31 ). 

25 When the layout selection menu is displayed on the viewfinder 104, it is 

determined whether any one of the keys of the key input section 144 has been 
depressed (step S32). When it is determined that none of the keys of the key 
input section 144 has been depressed (the result of the determination in the 
step S32 is "No"), the determination step S32 is repeated, and the depression of 

30 any one of the keys of the key input section 144 is waited for. 

When it is determined in the step S32 that the "EASY" key 1 18e has been 
depressed, the step S8 of Fig. 22 is performed. When it is determined in the 
step S32 that the "MENU" key 1 18f has been depressed, the step S3 of Fig. 22 
is performed. When it is determined in the step S32 that the "V key 1 18b or 

35 the key 1 18a has been depressed, the cursor is moved in the same manner 
as in the case of the step S1 2 (step S35). Thereafter, returning to the step S32 : 
the next key depression is waited for. The depression of the key 1 18b is 
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repeated in me steps S32 and S35. the second and third pages of the layout 
selecbon menu which are illustrated in Fig. 15B and 15C, respectively aT 
displayed sequentially on the viewfinder 104. 

When it is determined in the step S32 that the "BACK" kev 1 in„ h=. k 
5 depressed, i, is determined whether theflrs. page of the te™ u s ll„ 

S33). When ,t ,s determined that the first page of the lavou. J. P 
which is illustrated in Fig. 15A is being displayed m^ZTT 

10 the preceding menu is displayed. When it is determined lhat me ZZZtL 
shown ,n Figs. ,5B or the third page show, in Fig. 15C is beinTdispTyed 7e 

: rn** * "*» * stayed on ££££ 

<stepS34) After this, a return to the step S32 is performed Bv™» rf • 

such processing, one of eighteen icons displayed on ZZxJZZTT"* 
15 selection menu which are illustrated in Figs'lSA 

the .mage layout form in which images are to be primed can be dinned 
When ,« ,s determined in the step S32 that the "SET key 1 1 £ZZL 
depressed, under the condition wherein one of me eighteen i™ , 
layout form represented by the icon indicated by £ ^ is ~ T *" 
20 des,red layou, form, and is stored in the RAM 148 ,1™ " *" 

- s: tjz £r 

been depressed ,s,ep S39). A key input from the key input section iZs 
waned for until it is determined thai any one of the kevs of th» 
144 has been depressed. The menu ^ back^ ^S"'*" 
30 flayed ,n the step S38 has pages with the background icons shT 1 Fig. 

When it is determined in the step S39 that the "EASY" key lis. h~ k 
depressed, a shift to the step S8 is performed IM-Tr - ^ 
s-ep S3 9 tha, the "MENU" ke'y 118f £Z depres^ sn^T? T 
35 Performed. When i, is determined in the step S^LV-^TZ* 
- key 1 ,8a has been depressed, the cursor is moved (steo S4?7 f 
totnestepS39isDerformart Th=„ 5 movea ' ste P S42), and a return 

misperformed. The cursor moving operation in the step S42 is 
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the sam as that in the step S35. 

When it is determined in the step S39 that the "BACK" key 1 1 8g has been 
depressed, it is determined whether the first page of the background selection 
menu which is illustrated in Fig. 16 is being displayed on the viewfinder 104 
5 (step S40). When it is determined that the first page of the background 
selection menu is being displayed (the result of the determination in the step 
S40 is "Yes"), a return to the step S31 is performed. In other words, the first 
page of the preceding menu is displayed. When it is determined that one of 
the second and fourth pages of the background selection menu which are 

10 shown in Fig. 16 is being displayed (the result of the determination in the step 
S40 is "No"), the page preceding one which is being displayed is displayed on 
the viewfinder 1 04 (step S41 ), and a return to the step S39 is performed. In 
the above manner, the desired one of twenty four icons on the four pages of the 
background selection menu which are illustrated in Figs. 16 can be selected. 

1 5 When it is determined in the step S39 that the "SET" key 1 1 8c has been 
depressed, under the condition wherein one of backgrounds is selected thus, 
the background represented by the background icon indicated by the cursor is 
determined as the desired background, and the background data is stored in 
the RAM 148 (step S43). 

20 When it is determined in the step S37 that the layout form as selected 
does not show a layout with a background, the background selecting process 
from the step S38 to the step S43 is not performed, and the step S44 is 
performed. 

The image selecting process (step S44) and the image direction setting 
25 process (step S45), which will be described below in detail, are conducted next 
When a layout form for a plurality of images is selected, the background 
selecting process, the image selecting process and the image direction setting 
process are performed with respect to the images in the sequence from the first 
one of those images. 
30 The image selecting process in the step S44 will now be described in 
detail, with reference to the flowchart shown in Fig. 25. 

When the process in this flowchart starts, an image is first displayed on 
the viewfinder 104 (step S51 ). More specifically, as shown in Fig. 1 1 A, the 
image having photograph No. 1 and stored in the digital camera 101 is 
35 displayed (alone) on the viewfinder 104. 

When tne image sel ction menu is displayed, it is determined whether 
any one of the keys of the key input section 144 has been depressed (step S52) 
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A key input from ,he Key input section 144 is waited for unti. i, is determin d mat 
any one of me keys of the key input section 144 has been depressed When i 
is determined in the step S52 that the "MENU" key 1 18f has been depressed a 
shift to the step S3 is performed, and the TOP-MENU" is displayed on the ' 
5 viewfinder 104. When it is determined in me step S52 that the "BACK" key 
11 8g has been depressed, a return to the step S38 is performed, and the 
background selection menu sho^t in Fig. 16 is displayed on the viewfinder 104 

When,. ,s determined in the step S52 that one of the "EASY" key 118e 
the "♦" key 1 1 8b and the ■-" key 1 1 8a has been dep re ssed. ,he image select, 

to F,gs. 1 1 to 14, the desired tmage can be displayed alone on the viewfinder in 
such a manner that nine images, ,or example, are simultaneously dispe l 
the vender 104 by depressing the "EASY" key 1 1 8e; other nine images 
including me desired image are simultaneously displayed on the viewfinder 104 
15 by depressing the " + - key 1 18b ; me image having the smallest pbotog^ 
number among the above-described omer nine images is displayed atone on 
me v,ewf,nder 104 by depressing me "EASY" key 1 18e; the, image having me 

ma le! TT* * *° ^ h ^ ,n * ™ 

smallest photograph number among me above-described other nine images by 
20 depressing the "+■ key 1 1 8b. 'mages Dy 

cond , Wh T e " SET " 1 ' S aePr6SSed in ' he Ste ? 852 *e 
condign wherein the desired image is being displayed on the viewfinder ,04 

the image ,s detetmmed as that to be printed (step S54). Then me image dl 

corresponding to the image which is being displayed is fransfcn^ Zl 

25 digital camera 101 to the printer 115. In the digital camera 101, a„ reeled 
images are stored wim ,he maximum resolution which the digital earned 
has Accordingly, me amount of 1-image dam is relatively large In mis 
embodiment, the selected layout fern, mentioned above is checked the 
esolution of the image data is changed to the, according to me size which the 

30 mage corresponding to me image data will have when laid out in me select 
ayout omv and the image data afterthe conversion is transferred to the phi 
15. For example, when a layout form for four images is selected the CPU 
140 of me printer 1 15 commands the digital camera 101 to changed 
resolution of me image data corresponding to four images to a ^resolution 

35 m his case, a resolution which is 1/4 that before the conversion,. ™ZZ 
o h, s command, the digital camera ,01 changes the resolution of the mage 
data corresponding to the four images, and transfers me image data who e 
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resolution has been changed to the printer 115. The printer 115 prints the 
four images represented by the transferred image data on the same printing 
sheet P. When a layout form for nine images (refer to icons Nos. 17 and 18 
shown in Fig. 15C) is selected, the CPU 140 of the printer 115 commands the 
5 digital camera 101 to change the resolution of image data corresponding to nine 
images to a lower resolution which is 1/9 that before the conversion. In 
response to the command, the resolution of the image data is changed, and the 
image data whose resolution has been changed are transferred to the printer 
115. 

10 In the case where the digital camera 101 has a fine mode in which images 
are recorded at a high resolution and a normal mode in which images are 
recorded at a low resolution, the printer 115 can designate which of an image 
recorded in the fine mode and that recorded in the normal mode the digital 
camera 101 should transfer, at the time the printer 115 outputs a request for the 

1 5 transfer of an image to the digital camera 1 01 . When the printer 115 
designates an image recorded in the normal mode, the image does not, in 
g enera i ( accord with the resolution of the printer 115 (the resolution of the 
image is lower). Therefore, the printer 115 changes the resolution of the 
image transferred from the digital camera 101 by such processing as the 

20 interpolation between the dots, and thereafter prints the image. 

The image direction setting process in the step S45 will now be described 
in detail, with reference to the flowchart shown in Fig. 26. 

When the image direction setting process is initiated, image direction 
setting data is first displayed on the viewfinder 104 (step S61 ). In this step, as 

25 shown in Fig. 31 A, a character display menu which inquires how an image 
determined as the image to be printed is rotated and laid out in a layout form as 
determined is displayed on the viewfinder 104. One of two rotational 
directions u < -> A" (a lateral-frame image is rotated 90°) and "A -» >" (a 
vertical-frame image is rotated 90°) can be selected. In the initial state of the 

30 image direction setting menu, a cursor 162 is displayed under M < -> A" on the 
left side of the menu. 

When the image direction setting menu is displayed, it is determined 
whether any one of the keys of the key input section 144 has been depressed 
(step S62). A key input from the key input section 144 is waited for until it is 

35 determined in the step S62 that one of the keys of the key input section 144 has 
been depressed. When it is determined in the step S62 that the "MENU" key 
18f has been depressed, a shift to the step S3 is performed, and the "TOP- 
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MENU" is displayed on the viewfinder 104. When it is determined in the step 
S62 that the "BACK" key 1 1 8g has been depressed, a return to the step 851 in 
F.g. 25 showing the image selecting process which precedes the image 
direction setting process is performed. 
5 When it is determined in the step S62 that the key 1 1 8b or the •-• key 
1 1 8a has been depressed, the cursor 58 is moved to the right or the left in 
accordance with the key depression (step S63). Then, returning to the step 
S62, a key input is waited for. 

When it is determined in the step S62 that the "SET" key 1 18c has been 
1 0 depressed, under the condition wherein one of the aforementioned two 
rotational d.rections is selected by the cursor 162, the rotational direction 
selected by the cursor 162 is determined as the desired direction (step S64) 
In this step, it is determined whether to change the address of the image data 
stored ,n the image memory 141 . in accordance with the direction selected by 
15 the cursor 162. y 

When the processes shown in the flowcharts of Figs 25 and 26 are 
f»n.shed, the printing process in the step S46 shown in Fig. 24 is executed 
The P r.nt.ng process in the step S46 is the same as that shown in Fig 23 

The calendar printing process will now be described with reference to the 
20 flowchart illustrated in Fig. 27. 

When the calendar printing process is initiated, a format selection menu 
is first delayed on the viewfinder 104 (step S71). When the format selection 
menu is displayed on the viewfinder 104, it is determined whether any one of 
the keys of the key input section 144 has been depressed (step S72) A key 
25 input from the key input section 144 is waited for until it is determined that one 
of the keys of the key input section 144 has been depressed. The format 
se.ect.on menu displayed in the step S71 is the calendar printing menu 
illustrated in Fig. 17. 

When it is determined in the step S71 that the "EASY" key 1 1 8e has been 
30 depressed, a return to the step S8 shown in Fig. 22 is performed. When it is 
determined in the step S72 that the "MENU" key 1 1 8f has been depressed a 
return to the step S3 shown in Fig. 22 is performed. When it is determined in 
the step S72 that the « + " key 1 1 8b or the ■-■ key 1 1 8a has been depressed a 
cursor (not shown) is moved (step S73). Then, returning to the step 72 a key 
35 input is waited for. In the step S73, the cursor is moved in the same manner as 
that in the case of the step S12 shown in Fig. 22. 

When it is determined in the step S72 that the "SET' key 1 18c has been 



WO 97/50243 



57 



PCT/JP97/02148 



depressed, under the condition wherein one of the icons displayed on the 
format selection menu is s lected by the cursor, the calendar print format 
represented by the icon selected by the cursor is det rmined as the desired 
format (step S73). Then, the calendar print format as determined is read out 
5 from a calendar creation area of the ROM 146, and is stored in the work area of 
the RAM 148. After this, the process of selecting the image to be combined 
with a calendar in the calendar print format as determined is performed (step 
S75), following which the process of setting the direction of the image as 
selected is performed (step S75). The image selecting process in the step S75 

10 is the same as that shown in Fig. 25, while the image direction setting process 
in the step S75 is the same as that shown in Fig. 26. 

When the image selecting process and the image direction setting 
process are finished, the year and months of the calendar are determined. In 
order to determine the year and the months, year setting data (a character 

1 5 display menu in Fig. 31 B, which is used for setting the year) is first displayed on 
the viewfinder 1 04 (step 76). In the year setting menu shown in Fig. 31 B, the 
number "2000" representing the year 2000 is displayed under the letters "YEAR 
INPUT", and the cursor 163 is displayed under the last digit of the number. 
When the year setting menu is displayed, it is determined whether any 

20 one of the keys of the key input section 144 has been depressed (step S77). 
When it is determined in the step S77 that the "EASY" key 1 18e has been 
depressed, a shift to the step S8 shown in Fig. 22 is performed. When it is 
determined in the step S77 that the "MENU" key 1 18g has been depressed, a 
shift to the step S3 shown in Fig. 22 is performed. When it is determined in the 

25 step S77 that the "BACK" key 1 1 8g has been depressed, a return to the step 
S71 is performed such that the first page of the format selection menu is 
displayed on the viewfinder 104. 

When it is determined in the step S77 that the "+" key 118b or the "-" key 
1 18a has been depressed, the number "2000" representing the year 2000 is 

30 displayed with being changed (step S78). Upon the depressions of the "+" key 
118b, the number "2000" is increased to "2001", "2002" and the following 
numbers. Upon the depressions of the "-" key 1 1 8a, the number "2000" is 
decreased to "1 999", "1998" and the following numbers. Returning to the step 
S77 thereafter, a key input from the key input section 144 is waited for. When 

35 it is determined in the step S77 that the "SET" key 1 18c has been depressed, 
under the condition wherein the desired year is being displayed in the above- 
described manner, the year which is being displayed is det rmined as the year 
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of the calendar (step S79). 

When the year is determined, month setting data (a character disolav 
menu ,n Fig. 31 C. which is used tor setting the momhs, s dispia^ onto 
vender 104 (step S81). ,n the momh setting menu Is^edtpto 31C 

*Z ^n^TsT " Under ' he bSt * o"- "umber 

S8 , J^h 9 me " U 18 diSpla),ed ' tt * alined in the step 

S81 whether any one of the keys of the key input section 144 has beT 

depressed (step S81). When „ is determined in the step W^?™ 
10 key has been depressed, a shift to the step S8 shown in Fin »T - 
When i, is determined in the step S81 

depressed a shttt to the step S3 shown in Fig. 22 is peJJ* 
determ.ned .n the step S81 that the "BACK" k«« n « u . 
return to the step S76 is performed, a^ a T 3 

1 5 the viewfinder 104. 9 m8nu ' S 6ts P^ on 

1 1 8a iS H d6termined the Ste P S£ " ^at the » + " key 1 1Bb or the key 

11 8a has been depressed, the number "12" representing December is 
d.splayed with being changed (step S82) u DO n fho * ° er ,S 

keviiRh ^ M ^ Upon tne depressions of the "+" 

Key 1 18b, the number "12" s returned fn *1» -»«w • '»••«•»• 
, i©o io i and increased tn "9" > 

25 deschhed manner, the nJZ^^^^T T ^ 
month of the calendar (step S83). * determined as a 

Following the above, calendar data reDresonK™ .k. 
determined in the steps S79 end S83 is "J""* 
program stored in the ROM 146 The calend^^T CreMOn 

30 stored in the RAM 148. vJmJZZT?'"^*""™* 

area o, m e RAM 148, and the calendar date stored in 
combmed ,n the image combining area of the RAM 14b J/L 
-he combination o, en image reeled in « £££ Z^SZ " 
35 of the calender (step S84) is produced. The Y b*ZT» IT "™ B " 
Print data are sequentially subiected to thl abl^ l^e comb" *" ° 

- image combining aree of the RAM 143. The Z^SST 



WO 97/50243 



59 



PCT/JP97/02148 



the calendar are read out as pattern data from the CG of the ROM 146, and are 
stor d as the cal ndar data in the RAM 148. 

When the print data is produced in the step S84, the process of printing 
the image corresponding to the print data on the printing sheet P is conducted 
5 (step S85). This printing process is the same as that shown in Fig. 23. 

The mini label printing process will now be described with reference to the 
flowchart shown in Fig. 28. 

When the mini label printing process in the above-mentioned flow chart is 
initiated, the first page of an illustration selection menu (the mini label printing 

10 menu) shown in Fig. 19A is displayed on the viewfinder 104 (step S91). The 
illustration selection menu is that for selecting one of the image decoration 
patterns. Data corresponding to this menu is transferred from the printer 115 
to the digital camera 101, and is displayed on the viewfinder 104. 

When the illustration selection menu is displayed, it is determined 

15 whether any one of the keys of the key input section 144 has been depressed 
(step S92). A key input from the key input section 144 is waited for until one of 
the keys of the key input section 144 is depressed. When it is determined in 
the step S92 that the "EASY" key 1 18e has been depressed, a shift to the step 
S8 shown in Fig. 22 is performed. When it is determined in the step S92 that 

20 the "MENU" key 1 18f or the "BACK" key 1 18g has been depressed, a shift to the 
step S3 shown in Fig. 22 is performed. 

When it is determined in the step S92 that the "+" key 1 18g has been 
depressed, it is determined whether that page of the illustration selection menu 
which is being currently displayed should be changed to the next page (step 

25 S93), in accordance with the present position of a cursor (not shown). In other 
words, it is determined whether the cursor display address corresponds to the 
display position of the last icon on that page which is being currently displayed. 

When it is determined that the cursor display address corresponds to the 
display address of the last icon (the result of the determination in the step S93 is 

30 "Yes"), that page which is being displayed is switched to the next page (the 
second page behind the first page in Fig. 19A), and the cursor is displayed 
under the first icon on that next page (step S94). When it is determined that 
the cursor display position does not correspond to the display position of the 
last icon (the result of the determination in the step S93 is "No"), the cursor is 

35 moved to the icon following that under which the cursor is located (step S95). 
Then, returning to the step S92, a key input from the key input section 144 is 
waited for. In this manner, the icons are sequentially selected in ascending 
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order of the numbers allotted to the icons. 

When it is determined in the step S92 that the «-• key 1 1 8a has b e6 n 
depressed it is determined whether that page of the illustration selection menu 
wh.ch ,s be,ng currently displayed should be changed to the preceding page in 
5 accordancewiththepresentpositionofthecursor(notshown" .no^word 
.t ,s deterged whether the cursor display address corresponds to thVdiX 
pos,t,on of the first icon on that page which is being currency display^ 
When it is determined that the cursor disDiavaHHr^ ' 

10 Yes ), that page whrch is being currently displayed is switched to *. „ 7 
page (the undermost page in the case of Pig', L } , 'J^^ 
un er me las, icon on tha, preceding page (step S97, When « is detm ^ 
that the cursor display address does no, correspond to the disp,ay position 

.hat underwhichthe cursor is — ^"Z^,^ 
S92, a key inpu, from the key input section t44 is waited for. Thu* the icon! 
areseouenfra,* setected in descending order of the numbers altotted to T 

20 When it is determined in the step S92 that the "SET key 1 18c has been 
depressed, under the condign wherein one of the icons is setected £frT 
cursor ,n the above-described manner, the image decorafon pa«em 

Whe 8 T Sele0ed ^ °™- ' S - - — « 

25 ,ma9e deCOra,i ° n pattem is aetennined. the image (the 

25 eproduced ,mage, having photograph No. 1 and s,o re d in the digitalis 
101 is^splayedontheviewfrnderioi as shown in Fig. 11A(stepSlS, 

When the reproduced image is displayed on the viewfinder 104 i, is 
determrned whether any one of the keys of the key input section Whl been 

30 ,heT T p S101) Until 006 ^ ,he keys is de ^. - nST^T 

' * S ^ key 1 18e 1135 ae P™«e°. a shift ,o the step S8 shown in 

key " 15 de ' ermined in "» S ' ep 8101 « - 

key118fhasb e endepressed.ashif,,ott,es,epS3showninFig 22is 

35 ha! h h Wh6n " ^ de,emiined ^ S,6P 8,01 ,hat ,he 'BACK" key 1 18, 
35 has been depressed, a return ,o the step S91 is performed 

When it is determined in the step S101 that the •+' key 118b has ha»n 
depressed, the next image having a greater photograph numUr on 
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the viewfinder 104 (st p S103). When that image is displayed on the 
viewfinder 104, a return to the step S101 is performed, and a key input from the 
key input section 144 is waited for. Each time the key 1 18a is depressed, 
the image which is being currently displayed on the viewfinder 104 is switched 
5 to the next image having a greater photograph number. 

When it is determined in the step S1 01 that the key 1 1 8a has been 
depressed, the image which is being currently displayed on the viewfinder 104 
is switched to the preceding image (step S103). Then, returning to the step 
S1 01 , a key input from the key input section 144 is waited for. Each time the 
10 key 1 18a is depressed, the image which is being currently displayed on the 
viewfinder 104 is switched to the preceding image having a smaller photograph 
number. 

When it is determined in the step S101 that the "SET" key 1 18c has been 
depressed, under the condition wherein the desired image is being displayed 
15 on the viewfinder 104 in the above-described manner, that image is determined 
as the image to be printed (step S104). Then, the image data corresponding 
to the image which is being displayed is transferred from the digital camera 101 
to the printer 115, and is temporarily stored in the image memory 141 . The 
image data, which is transferred from the digital camera 101, is the image data 
20 of a resolution reduced to 1/4 or 1/9. The expansion section 142 of the printer 
1 1 5 changes the resolution of the image stored temporarily in the image 
memory 141 , so as to be 1/20 that which the image has when displayed alone 
on the viewfinder 104. Then, as shown in Fig. 19B, print data as the 
combination of twenty images and the image decoration pattern is created, and 
25 the printing process is executed (step S105). This printing process is the 
same as that shown in Fig. 23. 

The card (postcard) printing process will now be described with reference 
to the flowchart shown in Fig. 29. 

When the card (postcard) printing process in the above flowchart is 
30 initiated, the first page of the format selection menu illustrated in Fig. 20A is first 
displayed on the viewfinder (step S1 10). Menu data representing the format 
selection menu is also transferred from the printer 1 1 5 to the digital camera 1 01 
such that the format selection menu is displayed on the viewfinder 104. 

When the format selection menu is displayed, it is determined whether 
35 any one of the keys of the key input section 144 has been depressed (step 
S1 11). Until one of the keys is depressed, a key input from the key input 
section 144 is waited for. When it is determined in the step S1 1 1 that the 
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"EASY- key 1 18e has been depressed, a shift to the step S8 shown in Fig 22 is 
performed. When it is determined in the step S1 1 1 that the "MENU" key 1 18f 
or the "BACK" key 1 18g has been depressed, a shift to the step S3 shown in Fio 
22 is performed. a 

5 When it is determined in the step 81 1 1 that the "+» key 1 18b has been 

depressed, it is determined whether the first page of the format selection menu 

should be switched to the next page (step si 12), in accordance with the current 

posrtron of a cursor (not shown). In other words, it is determined whether the 

cursor d,s P ,a y corresponds to the display position of the last icon on 

10 the first page. 

When it is determined that the cursor display address corresponds to the 
d,splay position of the last icon on the first page (the result of the determination 
in the step S1 12 is "Yes"), the first page is switched to the next page (the 
second page behind the first page in Fig. 20A), and the cursor is displayed 

15 under the first icon on the aforementioned next page (step S113) When it is 
determined that the cursor display position does not correspond to the display 
pos,t,on of the last icon on the first page (the result of the determination in the 
step S1 12 is "No"), the cursor is moved to under the icon following that under 
wh.ch the cursor is located (step 81 14). Then, returning to the step S1 1 1 a 

20 key .nput from the key input section 144 is waited for. In this manner the ' 
POSTCARD" .cons are sequentially selected in ascending order of the 
numbers allotted to the icons. 

When it is determined in the step S1 1 1 that the "-" key 1 18a has been 
depressed, it is determined whether that page of the format selection menu 
25 which is being currently displayed should be changed to the preceding page 
(stepS115). Inotherwords, it is determined whether the cursor display 
address corresponds to the display position of the first icon on that page which 
is being displayed. y 

When it is determined that the cursor display address corresponds to the 
30 display position of the first icon (the result of the determination in the step 8115 
is Yes"), the page which is being currently displayed is switched the precedina 
page (the undermost page in Fig. 20A), and the cursor is displayed under the 
last ,con on that preceding page (step S1 16). When it is determined that the 
cursor d.sp.ay position does not correspond to the disp.ay position of the last 
35 icon on the first page (the result of the determination in the step 8112 is "No"> 

^(steo SI m t0 T U H der ^ iC ° n PrSCedin9 ^ ^ WNCh the «~ J 
located (step S1 1 7). Then, returning to the step S1 1 1 , a key input from the key 
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input section 144 is waited for. In this manner, the "POSTCARD" icons are 
sequentially selected in descending order of the numbers allotted to the icons. 

When it is determined in the step S101 that the "SET key 1 18c has been 
depressed, under the condition wherein one of the icons displayed on the 
5 format selection menu is selected by the cursor, the pattern shown by the icon 
selected by the cursor is determined as the desired pattern (step S1 1 8). In this 
case also, the image data corresponding to the pattern as determined is stored 
in the RAM 148. Next, the image selecting process is performed (step 119), 
after which the image direction setting process is conducted (step S120). The 

10 image selecting process and the image direction setting process are the same 
as those shown in Figs. 25 and 26, respectively. By the processes in the steps 
S1 19 and S120, an image to be printed and its direction are determined, and 
the image data corresponding to the image as determined is stored in the RAM 
148 (step S121 ). When the image is determined, the year setting menu shown 

15 in Fig. 31 B is displayed on the viewfinder 104 (step S122). 

When the year setting menu is displayed on the viewfinder 1 04, it is 
determined whether any one of the keys of the key input section 144 has been 
depressed (step S123). Until one of the keys is depressed, a key input from 
the key input section 144 is waited for. When it is determined in the step S123 

20 that the "EASY" key 1 18e has been depressed, a shift to the step S8 shown in 
Fig. 22 is performed. When it is determined in the step S123 that the "MENU" 
key 1 18f has been depressed, a shift to the step S3 shown in Fig. 22 is 
performed. When it is determined in the step S123 that the "BACK" key 1 1 8g 
has been depressed, a return to the step S119 is performed. 

25 When it is determined in the step S123 that the key 1 18b has been 
depressed, the year is increased by "1" (step S124). When it is determined in 
the step S123 that the key 1 18a has been depressed, the year is decreased 
by "1" (step S125). The processes in the steps 124 and 125 are the same as 
those explained in relation to the step S78 of the calendar printing process 

30 shown in Fig. 27. When the year is increased or decreased by "1" in the step 
S124 or S125, a return to the step S122 is performed. 

When it is determined in the step S123 that the "SET key has been 
depressed, under the condition wherein the desired year is being displayed, the 
year is determined as the year to be printed (step S126). The characters 

35 which represent the year are read out as font patterns from the CG of the ROM 
146, and are combined with an image recorded by the cam ra 101, thus 
producing print data. The imag corresponding to the print data as produced 
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the step S1 34 that the "EASY" key 1 1 8e has been depressed, a shit to th step 
S8 shown in Fig. 22 is performed. Wh n it is determined in the step S134 that 
the "MENU" key 1 18f or the "BACK" key 1 18g has been depressed, a shift to the 
step S3 shown in Fig. 2 is performed. 
5 When it is determined in the step S1 32 that the "SET key 1 1 8c has been 
depressed, under the condition wherein while the number of recorded images is 
being displayed, the character display menu illustrated in Fig. 32C is created 
and transferred to the digital camera 101, and is displayed on the viewfinder 
1 04 (step S135). The character display menu illustrated in Fig. 32C inquires of 
10a user as to whether to perform printing or not. In the case of "YES", the user 
is instructed to load the printing sheet P through the sheet insertion/discharge 
slot 116, while in the case of "No", the user is instructed to press the "MENU" 
key 118f. 

Next, it is determined by means of the sensor 154 whether the printing 
15 sheet P has been loaded through the sheet insertion/discharge slot 116 (step 

51 36) . When the sensor 1 54 senses the insertion of the printing sheet P (the 
result of the determination in the step S136 is "Yes"), printing is started (step 

5137) . Then, in accordance with the number of recorded images, the list 
(index) of all images is printed with those images being laid out as shown in Fig. 

20 21 A, Fig. 21 B or Fig. 21 C. 

When the number of recorded images is ten or greater and accordingly 
the recorded images are displayed in a 10 x 10 matrix pattern, all of those 
images are printed as thumbnail images (images each being formed of 52 dots 
x 36 dots). 

25 When it is confirmed that the printing started in the step S137 has been 
finished (the result of the determination in step 138 is "Yes"), the "TOP-MENU" 
is displayed. When the sensor 154 does not sense the insertion of the printing 
sheet P in the step S1 36, it is determined whether any one of the keys of the key 
input section 144 has been depressed (step S139). Until it is determined in 

30 the step S1 39 that one of the keys has been depressed, a key input from the 
key input section 144 is waited for. 

When it is determined in the step 92 that the "EASY' key 1 18e has been 
depressed, a shift to the step S8 shown in Fig. 22 is performed. When it is 
determined in the step S92 that the "MENU" key 1 18f or the "BACK' key 1 18g 

35 has been depressed, a shift to the step S3 shown in Fig. 22 is performed. 

Thus, by performing the key depressing operation without inserting the 
printing sheet P, the user can cancel the list (index) printing process and can 
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make another process ex cuted. 

High-speed printing can be achieved also in the case of printing a large 
number of images by the above-described list (index) printing process, if the 
digital camera 101 converts the image data corresponding to the large number 
5 of images to thumbnail image data and transfers those thumbnail image data to 
the printer 1 15, as in the case of changing the resolution of image data 
corresponding to four (nine) images to a lower resolution which is 1/4 (1/9) that 
before the conversion. 

In the step S130, the image-number data specifying the number of images 
10 which have been recorded by the digital camera 101 and stored in the image 
memory 127 is transferred from the digital camera 101 to the printer 115. 
However, data specifying the number of images which can be further recorded 
by the digital camera 101 may be transferred to the printer 1 15. 

The recording medium on which an image is printed with the printer 1 1 5 of 
15 the second embodiment is not limited to the printing sheet P, and may be an 
adhesive label with a separable paper, or a transparent film. The color printer 
147 may print an image by employing systems such as an ink jet system other 
than the thermal printing system. 
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CLAIMS 

1 . A printing apparatus which is detachably connected to an image 
recording apparatus (10) and which is capable of communicating with said 
image recording apparatus (10), said image recording apparatus (10) 

5 comprising image fetching means (31 -34) for fetching, as digital signals, image 
information units each representing a still image, an image memory (37) for 
storing the image information units fetched by said image fetching means (31- 
34), display means (13) for displaying the image information units stored in said 
image memory (37), and control means (42) for controlling said image memory 
10 (37) and said display means (13) in accordance with an externally received 
control signal, 

said printing apparatus being characterized by comprising: 
input means (52) for inputting control signals; 

first control means (51 ) for receiving a first control signal input from said 
15 input means (52) and sending said first control signal to said control means (42) 
of said image recording apparatus (10), in order to cause said control means 
(42) of said image recording apparatus (1 0) to read out at least one of the image 
information units stored in said image memory (37), and in order to cause said 
display means (13) to display the image represented by said at least one image 
20 information unit read out from said image memory (37); 

second control means (51 ) for receiving a second control signal input 
from said input means (52) and sending said second control signal to said 
control means (42) of said image recording apparatus (10), in order to cause 
said control means (42) of said image recording apparatus (10) to output said at 
25 least one image information unit representing the image displayed on said 
display means (13) to said printing apparatus; 

image information receiving means (55) for receiving said at least one 
image information unit output from said image recording apparatus (10); and 
printing means (61) for printing on a recording medium (X) the image 
30 represented by said at least one image information unit received by said image 
information receiving means (55). 

2. The printing apparatus according to claim 1 , characterized by further 
comprising: 

third control means for receiving a third control signal input from said 
35 input means (52) and sending said third control signal to said control means 
(42) of said image r cording apparatus (10), in order to cause said control 
means (42) of said image recording apparatus (10) to set the direction of an 
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image to be displayed on said display means (13)- and 

storing means (54c, for storing directon information corresponding to the 
d,rec.,on set by satd control means (42, of said image recording apparaL (Z 
*hen sa^d th,rd comro, signal is input from said input means (si,, said pn^ng 
5 means (61, pnnting the image represented by said at least one image 
mformation unit received by said image infomtation receiving means (5S, in 
accordance wrth the diction information stored in said storing means (54c) 

, .h h . "I*** aPParatUS aCCOrdin9 to •**» 2 - characterized in that ' 
-"«»•- «*«" «■"- incudes data specking me direction of toe image fo be 
10 displayed on said display means (13). ^ 

4. The printing apparatus according to claim 1 , characterized in that 

from rafo 3 rrr a,, "; receiv ' n9 means <s5 > ^ ^ **°™«°n ou^ 

from sa,d ,mage recordmg apparatus (1 0, in the form of compressed data saw 
pnn„ng apparatus further comprises exporting ^ (S9) 
15 ,mage ,r*orma«ion raceived by said image informal receMng means 
and sa ,d pnnbng means (61) prims an image represented by toe image 
,nformat,on expanded by said expanding means (59, on said recording medium 

20 comprising"" ^ " C °"* B '° **" 1 ' — **- * '"*er 

format storing means (53, for prestoring print format data representing 

fourth control means (51 , for receiving a fourth control signal from said 
25 npu, means (52) and send,ng. together with said fourth corJsjTuT 
selecon d,sp,ay menu data stored in said format storing means (Sftotid 

ZT' TT H2> °* " M ^ reCOrdin ° do,, in order o cau e 

sa d conw means (42) „ ^ jmage recordjn9 ^ cause 

30 r a ^' SPlay meanS <13) a " ^ «» «*•*» '° -id selection dispVmenu 

selecting means (52, for sefocang one of said print formats, based on the 
.mage correspond,^ to said selection display menu data and displayed on si 
display means ( 1 3); and K'=y=u on saia 

print data producing means (51 . 60, for producing print data represent™ 
35 an , mage to be printed, based on a. leas, toe image inflation S 
sa d mage recording apparatus (10, and the print forma, data selected^ Z 
selecng means (52), and for supplying said prin, dafo to said pri*^ 
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(61). 

6. The printing apparatus according to claim 5, characteriz d in that 
said printing apparatus further comprises time measuring means (56) for 
measuring time information, said print formats include a print format having an 

5 area (A4) in which an image corresponding to the time information measured by 
said time measuring means (56) is to be printed, and said print data producing 
means (51 , 60) produces said print data, based on the image information 
received from said image recording apparatus (1), the print format data selected 
by said selecting means (52) and the time information measured by said time 
10 measuring means (56). 

7. The printing apparatus according to claim 1 f characterized by further 
comprising power source control means (51 ) for shutting off a supply of power 
to said printing apparatus (20) when no control signal is input said input means 
(52) for a predetermined period of time. 

15 8. A printing apparatus which is detachably connected to an image 
recording apparatus (101) via communication means (138), said image 
recording apparatus (101) storing digital signals obtained from an optical image 
formed by a lens unit (103a) in an image memory (127) as image data, sending 
data including said image data to said printing apparatus through said 

20 communication means (138), receiving control signals or data containing said 
image data from said printing apparatus, and displaying on display means (104) 
the image data stored in said image memory (127) or the image data received 
through said communication means (1 38), in accordance with a control 
performed by control means (130), 

25 said printing apparatus being characterized by comprising: 

storing means (146) for storing printer operation image data for causing 
said display means (104) to display an image for selecting a desired one of a 
plurality of formats, and for storing image data corresponding to said formats; 
first control means (140) for sending said printer operation image data to 

30 said communication means (138) of said image recording apparatus (101), in 
order to cause said control means (130) of said image recording apparatus 
(101 ) to display on said display means (104) an image corresponding to said 
printer operation image data; 

format selecting means (144) for selecting a desired one of said formats 

35 in accordance with the image corresponding to said printer operation image 
data and displayed on said display means (104); 

second control means (140) for sending a first control signal to said 
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control means (130) through said oommunioation means (138). in order to 
causa sa,d comro, means (130, of said image recording appa^ 7Z o read 
out me image date sfored in said image memory (1 27) JZJ£Z ^ 
image data on said display means (104); read-out 
5 image selecting means (144) for selectina desired m . 
image date disp.ayed on said display mean^T ^ *** am ° n9 »" 

meansT^') ta^f 9 m8anS <140) ** ~** "* *»» — **0 
means (146), ,mage data corresponding to the format selected by said faL 
selecting means (144); * rormat 

10 third control means for sendino a seennrt 

image date selected hy said image ^^S^ZZT° " 
(130, through said communication means (133, „ sa d7ma g e ^ 
apparatus ,101 ,. in order to causa said control means (130, toTeTCrom 
sa,d ,mege memo^ (127, the image data selected by said 

said Ihird comro, means (140) "* Si9 " a ' from 

20 repres^rnTjr:" ZTall^ ^ *~ *"* 
receiving means (145); and ""oysara 

25 nrin, Prin " n9 ^ *" "*» ima 9 e <*» P™duced by said 

25 pnn, ,mage producing means (140. 148) on a reccing medium (pf 

recording apparatus (101) is compressed data an n -w • ,ma9e 

^^rrm^rr^rr^ 5 

Printing apparatus (115) and are printed bv ST? "■"*««»*> a 

/ u <a ie pnniea by said printing apparatus f 1 
sa,d pnnting system being characterized by comprising: ' 
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storing means (146) for prestoring printer operation image data for 
selecting a desired on of a plurality of formats, and image data corresponding 
to said formats; 

display means (104) for displaying an image corresponding to said printer 
5 operation image data which is read out from said storing means (146), and for 
displaying at least one of the images represented by the image data kept in said 
image recording apparatus (101); 

selecting means (144) for selecting a desired one of said formats in 
accordance with the printer operation image data displayed on said display 
10 means (104), and for selecting desired image data from image data displayed 
on said display means (104); 

print data producing means (140, 148) for producing print image data to 
be printed, based on the image data kept in said image recording apparatus 
(101 ) and selected by said selecting means (144) and the image data 
15 corresponding to the format selected by said selecting means (144) and stored 
in said storing means (146); 

printing means (147) for printing the image data produced by said print 
data producing means (149, 148) on a recording medium (P). 

12. The printing system according to claim 1 1 , characterized in that said 
20 printer operation image data is compressed data, said printing system further 

comprises expanding means (142) for expanding said printer operation image 
data, and said display means (104) displays an image corresponding to said 
printer operation image data expanded by said expanding means (142). 

1 3. The printing system according to claim 1 1 , characterized in that the 
25 image data kept in said image recording means (101) are compressed data, 

said printing system further comprises expanding means (142) for expanding 
said image data, and said display means (104) displays images corresponding 
to said image data expanded by said expanding means (142). 

14. A printing apparatus which receives recorded image data from an 
30 image recording apparatus (101) and which prints an image corresponding to 

the received image data, said image recording apparatus including display 
means (1 04) having a function of displaying a still image while being recorded 
in a recording mode and a function of displaying the recorded still image in a 
playback mode, 

35 said printing apparatus being characterized by comprising: 

storing means (146) for storing op ration display data requir d to perform 
a print operation; 
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firs, control means (130) for transfemng the operation display data stored 
,n said stonng means (146, to said image recording apparalus (10 )7n on^o 
cause sa,d tmage receding apparatus (101, to diS p,ay on said dispLy 
(104) an image corresponding to said operation display data- 

5 Pnn ' COmmandin 9 means < 1 *» generating a command to perform the 
pnn opera,™ ,n accordance with the image cotresponding to said £eZT 
display data and displayed on said display means (104)- "P 6 ™ 10 " 
(101 1 to^T^ mea " S <130 ' ^ CaUS " ,g "*' ™* "*ans 
10 generated by said pnnt commanding means (144)- and 

Printing means (147) for printing the image corresponding to said 

z: giz ^ ^ ima9e record,n9 meare (ioi, ° na 

15 The printing apparatus according to claim 14. characterized In that 
15 said pnnting apparatus has no display means for displaying said option 
display date required to perform the prim operation. 

16. A printing apparatus which is detachebly connected to an image 
racking apparatus (101) via communication means (138). said image 

20 T ra ' US <101> Stortn9 di9i,al «*«n an opflcal image 

20 formed by a lens unit (103a) in an image memory (127) as imao* JL - 

data including said image date to said printing ^ £ 
commumcation means (138). receiving control signals or date containing said 
■mage date from said printing apparatus, and displaying on disptey me ns 1 
he image date stored in said image memory (127, or the image date recall* 

TZ^t COmmUni0a " 0n < 138 '. a-rdance wHh a con^T 

performed by control means (130). 

said printing apparatus being characterized by comprising 

Printing means (147) for printing, a, a predetermined resolution an imaoe 

30 Z; ^ '° ^ lma9e d3ta ,ranSferr6d fr0m SaW racording me Ts 
30 (101) on a recording medium (P) and; 

print control means (140) for sending an image transfer request sional to 
sa,q contro means (130, ol said image recording apparatus (101) 7£?2 
communication means (138) in order to make said com™, means (130) change 
me resolution o, the image date stored in said image memo^ ,137) to a 
35 resolution suitable for being printed by said priming means (147) and transfer 
the image data whose resolution has been changed, said priming me a ™ 
Printing the image corresponding to tee image date transfer fZ7a* 1 
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r cording means (101) on the recording medium (P), without changing the 
resolution of the image data transferred from said image recording means 
(101). 

17. The printing apparatus according to claim 16, characterized in that 
5 said print control means (140) sends to said control means (13) an image 

transfer request signal for requesting the transfer of image data representing 
images the number of which is n, said control means (130) changes the 
resolution of said image data of the number n to a resolution of 1/n, and said 
printing means (147) prints the images corresponding to said image data 
10 transferred from said image recording apparatus (101), without changing the 
resolution of said image data. 

18. A printing system wherein image data representing still images 
recorded by and kept in an image recording apparatus (101 ) are transferred to a 
printing apparatus (115) and are printed by said printing apparatus (115), said 

15 image recording apparatus (101) comprising resolution changing means (126) 
for changing the resolution of the image data kept in said image recording 
apparatus (101 ) to a resolution suitable for being printed by said printing 
apparatus (115), and transfer means (138) for transferring to said printing 
apparatus (115) the image data whose resolution has been changed, and said 

20 printing apparatus (115) printing images corresponding to said image data 
transferred by said transfer means (138) on a printing medium (P), without 
changing the resolution of said image data transferred by said transfer means 
(138). 

19. A printing apparatus which is detachably connected to an image 
25 recording apparatus (101) via communication means (138), said image 

recording apparatus (101 ) storing digital signals obtained from an optical image 
formed by a lens unit (103a) in an image memory (127) as image data, sending 
data including said image data to said printing apparatus through said 
communication means (138), receiving control signals or data containing said 

30 image data from said printing apparatus, and displaying on display means (104) 
the image data stored in said image memory (127) or the image data received 
through said communication means (138), in accordance with a control 
performed by control means (130), 

said printing apparatus being characterized by comprising: 

35 first commanding m ans (144) for commanding said control means (130) 

of said image recording apparatus (101) to transfer information pertaining to the 
internal condition of said image recording apparatus (101); 
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said £Z ""*!! mea " S (140> Pr0dUCin9 diSpla * date °" basis of 
sad mfotmetion pertaining to the int mal condition of said image record^T 
appals , ,,01, and barred from said image .cording 
and or ouW utti ng said dispiay data to said comro, means (13^ Z££Z 
5 disptey an ™ge corrasponding to said d,ptey da, on sa!d 

(130, C ° mmandin ? means < 144 > ** commanding said control me** 

(1 30) of sa,d ,maga recording apparatus (101 , to transfer tha image data sT™, 
in said image memory (127); and e 'mage data stored 

10 printing means (147) for printing on a recording medium rp> =„ 
corresponding ,o the image data transferred from JdTmtT™ 

15 said in^LT Pri '! n9 aPParatUS aCC ° rdin9 ,0 dalm 19 ' Notarized in that 
15 said intamabon pertaining to the internal condition of said image recoil 

apparatus (101 , is date representing the number of still imag^ra^ ? h 
.mage memory (, 2 7, of said image recording apparates ^££lT 
control means (140, Wafers to said image receding apparis MO ^1 
display data produced on the basis of said data representing! 
20 ima.es stored in said image memory ,127, and s^ ^ " 
displays said dispiay data, thereby indicating me number of sM "L „ 
in said image memory (127). rer °t still ,mages stored 

21. The printing apparatus according to claim 19 chara«»n,.* ■ „ 
said information pertain^g to the interna, Edition Z ItST 
25 apparatus (101) is data representing the number of stil, Im^lTTl 

transfers to sa.d .mage recording apparatus (101 ) the disolav 1 

.he basis of said data represenling me njer j « ^nT " 

fcrther stored in said image memory (127). and said display mC ( w, 

can be further stored in said image memory (127). 
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